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1. Introduction

Changes in dietary patterns and standard of living occur when a country undergoes rapid
urbanization and consequent migration of people from rural to urban areas in a short period.
Improved socioeconomic status and better communication have surely improved the standard of
living. These changes have also influenced dietary practices. While the diversity of available food
has also increased especially in urban areas, some of the changes have not been for the better.
Consumption of energy rich diet high in fats, especially saturated fats and fast foods is seen in
urban areas. Even in rural India, items such as chaats and salty foods (such as namkeens, chips,
sweets), are more easily available than healthy food options. Improper and inappropriate dietary
practices are also on the rise among the urban poor, who have become the victims of poorly
planned urbanization. The nutrition transition in poor countries has been considered an emerging
crisis due to the effect on health (1). This transition, characterized by improvement in agricultural
practices, increased supply of food and improvements in food processing technology, has resulted
in increasing the availability of food. However, these developments have also resulted in
imbalanced nutrient intake leading to adverse changes in health status (2). There has been an
alarming rise of NCDs (Non-Communicable Diseases), such as cancer, diabetes, hypertension,
stroke and other cardiovascular diseases (CVD). All these diseases lead to disability or an early
death. Chronic diseases which occur partly due to improper nutrition, will also increase the
economic burden on countries. This is either in terms of direct cost to people and governments or
increasing disability- adjusted life years (DALYs) due to NCDs. Branding of these diseases as
‘diseases of affluence’ is no more correct as they occur both in poor countries and in poor people

in richer countries.



The latest National Family Health Survey (NFHS 4, 2007) reported that the proportion of
undernourished women was 36%. However, the proportion who were overweight /obese increased
from 11% to 15% in 2015 since the previous survey in 2005 (3,4). There has been an increase in
overweight/obesity in rural populations as well, especially in females (5). Malnutrition which
includes both over and under nutrition is thus an important problem faced by developing countries.
Dietary practices are dependent on the socio demographic characteristics of the population in
question and vary from household to household. Thus, the knowledge regarding quantity and types
of food consumed by a household helps us to evaluate the dietary practices of that household (6).

The role of a healthy diet in preventing and controlling morbidity and premature mortality resulting
from non-communicable diseases (NCDs) has been established through epidemiological studies.
Furthermore, there is decreased energy expenditure through sedentary life styles, use of motorized
transport, use of labor saving devices at home, disappearance of physically demanding manual

task at work places etc., leading to decreased physical activity.

Farming is now highly mechanized and in a country like India that was predominantly agriculture-
based, and people have started migrating to cities, primarily due to a declining role of agriculture
in the rural economy. Policies and strategies for NCD prevention must focus on nutrition and
healthy dietary habits, along with other risk factors like smoking and physical activity. It is
therefore essential to understand the dietary pattern of various populations and the factors
preventing them from following healthy diets. This study aimed to examine dietary practices,
knowledge and determinants of the same among women aged 30-40 years from rural households

in two villages in Kaniyambadi Block, Vellore, Tamil Nadu.



2. Justification

Branding chronic diseases as diseases of affluence is no longer correct as they occur both in poor
countries and in the poor people in richer countries. This change is taking place at a faster rate in

developing countries than in developed regions of the world.

Worldwide the expenditure incurred due to increased occurrence of NCDs will have impact on
health, economic and social dimensions. Unhealthy lifestyles will add fuel to this problem. Chronic
diseases, which are often partly due to diet and poor nutrition, will increase the public health
burden, either in terms of direct costs to people and governments, or in terms of disability- adjusted

life years (DALY5s).

The nutrition transition in poor countries has been considered as an emerging crisis due to its
adverse effects on health. The nutrition transition, characterized by improvement in agriculture,
supply of food and recent improvement in food processing technology has resulted in increasing
the availability of food for people, but has also resulted in imbalanced nutrient intakes leading to
changes in health status (7). A typical example of changing health status is brought out from the
nationwide surveys mapping the nutritional profile of women (NFHS, 2007). The proportion of
undernourished women was 36%, while at the same time the prevalence of overweight /obesity
increased from 11% to 15% (4). The double burden of malnutrition in India can be attributed to
lifestyle changes and the nutrition transition. There is increasing prevalence of overweight /obesity
in rural populations, especially in females (8). Many people in rural areas are dependent on cereals
with little dietary diversity, leading to micronutrient deficiency. Dietary practices (types of foods
consumed, variety and quality of food intake) are dependent on the socio demographic
characteristics of the population in question, and vary from household to household. Knowledge
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regarding type and amount of individual food items consumed by a household and the frequency

of intake can help us to evaluate the dietary practices of that household.

Dietary diversity is one of the most commonly used indicators for evaluation of healthy dietary
practices. Measurement of dietary diversity can be done using a simple count of food groups that
a household or an individual has consumed over the preceding time frame, usually 24 hours.
Dietary diversity can be measured at the individual level or household level. At the household
level, dietary diversity is a measure of access to food, that is; capability of a household to obtain
an adequate quality and quantity of food to meet all household members’ nutritional requirements
for productive lives; while at the individual level it refers to dietary quality, generally the
micronutrient sufficiency of a diet. Therefore, obtaining information about the household dietary

diversity in a society can serve as a useful indicator of assessing household food security.

Tamil Nadu, one of the southern states, which is comparable to Kerala with respect to many social
and health indicators, has been facing a double burden of disease. Results of previous cross-
sectional studies have shown that diabetes in rural areas of Vellore has increased from 3.6% in
1991-94 to 10.2% in 2010-12 and overweight/obesity from 8.5% to 27% (8). The prevalence of
overweight/obesity among rural women aged 30 to 40 years was 32.1% in 2010-12. As women are
predominantly involved in planning and preparing food especially in rural households, it is
therefore vital to target women for any dietary intervention programs. This cross-sectional study,
in addition to assessing dietary practices will also serve as a baseline evaluation of dietary practices

and knowledge, in preparation for a dietary intervention program in this area.



This study aims to measure food patterns of individuals and household and document socio-
demographic, and economic factors that could influence the observed dietary practices. This will

provide reliable information to plan suitable intervention strategies and suggestions for action.

The dietary intervention program which will be designed using the results of this study will serve

as a pilot program for implementing a primary prevention program in this rural block.



3. Objectives

The objectives of the study were:

1. To measure per-capita consumption of salt, sugar and oil among women aged 30 to 40 years of age
in two villages in Kaniyambadi, a rural block in Vellore district and the association with selected

risk factors.

2. To measure dietary intake of fruits and vegetables, total calories, proportion of calories from fats
and carbohydrates among women aged 30 to 40 years of age in the selected villages and the

association with selected risk factors.

3. To study the prevalence of hypertension, diabetes, metabolic syndrome and overweight/obesity

among the selected women in the age group of 30 to 40 years.

4. To study the relationship between unhealthy dietary practices and hypertension, diabetes, metabolic

syndrome and overweight/obesity among the selected women.



4. Review of literature

4.1 Epidemiological transition

During the past few years, there has been an increasing burden of Non-Communicable Diseases
(NCDs), with adults dying prematurely of NCDs. An epidemiological transition has been
occurring worldwide. The epidemiologic transition is that process by which the pattern of
mortality and disease is transformed from one of high mortality among infants and children and
episodic famine and epidemics affecting all age groups, to one of degenerative and man-made

diseases (such as those attributed to smoking) affecting principally the elderly (7).

One reason for this is the rapid demographic transition with increasing proportion of the adult and
older population even in low and middle-income countries. About 60 million deaths occur
worldwide every year, out of which 46 million deaths occur in low and middle-income countries
(9). The World Health Organization (WHO) forecasts that within the next few years there will be
dramatic changes in health needs of these countries as a result of the epidemiological transition
(10). The death rate due to NCDs is expected to double in developing countries by 2020. Thus,
most low and middle-income countries are dealing with a dual burden of infectious diseases
especially among children on one hand and premature chronic and degenerative diseases among
adults on the other hand. Hence, it is difficult for policy makers to address the diverse needs of the
population. The human immunodeficiency virus (HIV) epidemic, violence, injury, and civil unrest
have added fuel to the existing problem in developing countries. The main difference in the
patterns of mortality in developed and developing regions is the high proportion of premature
deaths due to external causes of death, primarily homicides, suicides, road traffic crashes, and

poisoning among youth and adult population. It is estimated that half the disease burden in low-


https://www.britannica.com/topic/epidemiology
https://www.britannica.com/science/famine
https://www.merriam-webster.com/dictionary/epidemic

and middle-income countries is due NCDs and 21% of deaths in these countries are due to

cardiovascular diseases (11).

The incidence of cancer in such countries is also high. In the year 2000, 80% of new cases of
cervical cancer occurred in the developing world and it is estimated that 56% of all cancer deaths

occur in developing countries (12,13).

4.2 Epidemiological transition in India

Results from various studies show that, because of the current phase of demographic and
epidemiological transition, the pace of ‘India’s Health Transition’ has been changed. Health
transition has occurred in all areas where there has been an increase in morbidity, in spite of
decrease in crude death rate. The rise in occurrence of NCDs have been related with risk factors
such as lack of physical activity, consumption of tobacco, insufficient intake of fruits and

vegetables, overweight, obesity and so on.

At present the epidemiological transition in India is characterized by low death rate, increased
morbidity, and by increased burden of both communicable diseases and NCDs. These patterns of
mortality and morbidity trends imply that India is facing a major contrast in the process of
epidemiological transition. Among developing countries India occupies a unique place not only
because of its population size but also due to complex health problems. India reports about 9.5
million deaths a year, which is about one in six of total deaths worldwide. Like any other
developing country, India is also undergoing rapid epidemiological transition and change in the
death pattern because of its socioeconomic and demographic changes. The crude death rate in India

was 12.5 (per 1000) in 1981, which was reduced to 7.2 (per 1000) in 2010. Epidemiological



transition in India is characterized by “Age of Receding Pandemics and the Age of Degenerative

and Man-Made Diseases” (14).

Among the various states, Tamil Nadu ranks ‘fourth highest’ in terms of life expectancy at birth,
‘second lowest’ next only to Kerala in terms of infant mortality rate and birth rate, ‘third lowest’
in terms of maternal mortality rate and ‘tenth lowest’ in terms of death rate. Diseases like small
pox, polio and guinea worm have been eradicated. A study done in Tamil Nadu revealed that the
prevalence of pre-hypertension was 43%, stage 1 and stage 2 hypertension was 20%, overweight
was 23% and central obesity was 25%. The prevalence of various risk factors for NCD were 11%
alcohol consumption, 20% smoking, 99% low fruit and vegetable consumption (less than 5

servings) and 66% low physical activity (15).

According to the National Family Health Survey (NFHS) 4, 6.8% of women use tobacco in any

form and only 1.2% consume alcohol (4).
4.3 Nutritional status of adults in India

Data from NFHS shows that at least 22% of women and 20 percent of men are undernourished,
with a body mass index (BMI) less than 18.5 kg/m?, indicating a high prevalence of nutritional
deficiency. Overweight and obesity are emerging problems in India (4). Twenty percent of women
and 18.6 percent of men are overweight or obese. The simultaneous occurrence of over nutrition
and under nutrition indicates that adults in India are suffering from a dual burden of malnutrition
(16). The most common nutritional problems of public health importance in India are low birth
weight, protein energy malnutrition in children, and chronic energy deficiency in adults,

micronutrient malnutrition and diet-related NCDs.



4.4 Diet and health among adults

Nutrition is one of the basic human needs that is important for a healthy living. A healthy diet is
important as early as during intrauterine period for proper growth, development and to remain
active. Food provides nutrients to body and supply other components (non-nutrient
phytochemicals) which produce a positive impact on health. Since people consume food, it is
important to advocate nutrition in terms of foods rather than nutrients. For attaining optimal
nutritional status, emphasis should be shifted from a nutrient orientation to the food-based
approach.

Overgrowth of population, changes in demography, fast urbanization and alterations in traditional
belief and habits leads to the development of certain unhealthy dietary practices and physical
inactivity, resulting in diet-related long-term diseases. India has been classified as a country with
a lower middle income, with per capita GNP of US $ 996-39451 by the World Bank. Among 209
countries it ranks 160th in terms of human development. Among the Indian population, about 28%
in the rural and 26% in the urban areas are estimated to be below the poverty line (17).

4.5 Nutrition transition:

The ““nutrition transition’’ include both quantitative and qualitative changes in the diet. The
harmful dietary changes include changes in the structure of the diet towards a higher energy density
with more of fat and added sugars, higher intake of saturated fat (mostly from animal sources),
reduced intake of complex carbohydrates and dietary fiber, and reduced intake of fruits and

vegetables (18).

Diets evolve over time and are influenced by many factors and complex interactions. Economic
factors like income and prices, individual choices and beliefs, cultural factors, as well as
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geographical, environmental factors, social factors and all interact in a complex manner and alter

the dietary consumption patterns (19).
National Nutrition Monitoring Bureau (NNMB) surveys

National Nutrition Monitoring Bureau (NNMB) surveys reported that in Indian households the
daily intake of all foods except cereals and millets is lower than the Recommended Dietary
Allowances or RDA (Table 1). The consumption of pulses and legumes like green gram, Bengal
gram and black gram, which are important source of protein, was less than 50% of RDA.
Consumption of green leafy vegetables (<14g) and other vegetables (43 g) was less. They contain
micronutrients like beta-carotene, folate, calcium, riboflavin and iron. Consumption of visible fat

was also less than 50% of the RDA (20).

Table 1: Recommended daily food Consumption (g/day)

Intake Intake per capita | Recommended Daily Allowance (RDA)*
Cereals/millets | 396 345 400
Pulses 28 24 80
Milk 82 71 300
Vegetables 49 43 300
QOils 14 12 30

Source: National Nutrition Monitoring Bureau, 2006 (14) # RDA -2010 for moderately active person.

The households with energy inadequacy were about 70%, and with protein inadequacy was about
27%. Thus, in the cereal/millet-based Indian diet, the real problem is energy inadequacy and not
protein. This dietary energy gap can be easily compensated by the poor by increasing the quantities

of habitually eaten local foods (20).
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4.6 Balanced diet:

A balanced diet provides all the nutrients in required amounts and proper proportions. This can
be obtained through a blend of the four basic food groups. The quantities of foods required to
provide the nutrient requirements vary with age, gender, physiological status and level of physical
activity. A balanced diet should provide around 50-60% of total calories from carbohydrates,
preferably from complex carbohydrates, about 10-15% from proteins and 20-30% from both

visible and invisible fat (20)
_siif [

Figure 1
Food Pyramid

Abstain from Say NO to
drinking alcohol Tobacco

Figure 1 Food pyramid showing a balanced diet (source: NIN, Hyderabad, 15)

Apart from this, a balanced diet should supply other non-nutrients such as dietary fiber,
antioxidants and phytochemicals that have positive health benefits. Antioxidants such as vitamins
C and E, beta-carotene, riboflavin and selenium safeguard the human body from free radical

damage. Other phytochemicals such as polyphenols, flavones, etc., also protect the body against

12



oxidant damage. Spices like turmeric, ginger, garlic, cumin and cloves are rich sources of

antioxidants(20). Normal diet, to be complete and should include fresh vegetables and fruits.

4.6.1 Dietary Goals (21)

The dietary goals and guidelines recommended by NIN, Indian Council of Medical Research,

Hyderabad are given below:

1. Maintenance of a state of positive health and optimal performance in populations at large by

maintaining ideal body weight.

2. Ensuring adequate nutritional status for pregnant women and lactating mothers.

3. Improvement of birth weights and promotion of growth of infants, children and adolescents to

achieve their full genetic potential

4. Achievement of adequacy in all nutrients and prevention of deficiency diseases

5. Prevention of chronic diet-related disorders.

6. Maintenance of the health of the elderly and increasing the life expectancy.

4.6.2 Dietary Guidelines (21)

Correct nutritional behavior and dietary choices are needed to achieve dietary goals. The following

dietary guidelines provide a broad framework for appropriate action:

1. Eat variety of foods to ensure a balanced diet.
2. Ensure provision of extra food and healthcare to pregnant and lactating women.

3. Promote exclusive breastfeeding for six months and encourage breastfeeding till two

13



years or as long as one can. Feed home based semi solid foods to the infant after six
months ensure adequate and appropriate diets for children and adolescents, both in health

and sickness.
4. Feed home based semi solid foods to the infant after six months.

5. Ensure adequate and appropriate diets for children and adolescents, both in health and

sickness.

6. Eat plenty of vegetables and fruits.

7. Ensure moderate use of edible oils and animal foods and very less use of ghee/butter.
8. Avoid overeating to prevent overweight and obesity.

9. Exercise regularly and be physically active to maintain ideal body weight.

10. Restrict salt intake to minimum.

11. Ensure the use of safe and clean foods

12. Adopt right pre-cooking processes and appropriate cooking methods.

13. Drink plenty of water and take beverages in moderation.

14. Minimize the use of processed foods rich in salt, sugar and fats.

15. Include micronutrient-rich foods in the diets of elderly people to enable them to be fit and

active.
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4.6.3 The WHO recommendations for healthy diet (19)

A healthy diet protects against malnutrition in all its forms and non-communicable diseases
(NCDs), including diabetes, heart disease, stroke and cancer. Unhealthy diet and sedentary
lifestyle are risk factor for poor health.

Healthy dietary practices should start early in life — breastfeeding promotes healthy growth and
cognitive development, and has longer-term benefits like reducing the risk of becoming
overweight or obese and NCDs later in life.

Energy intake (calories) should be in balance with energy expenditure. Total fat should not
exceed 30% of total energy intake and fat consumption should be away from saturated fats to
unsaturated fats, and no trans fats (19).

Limit the intake of free sugars to less than 10% of total energy intake. Reduction to less than
5% of total energy intake is recommended for additional health benefits (19).

Salt intake should be restricted to less than 5 g per day, which prevents hypertension and heart
disease and stroke in the adult population (19).

WHO Member States have agreed to restrict the global population’s intake of salt by 30% and
halt the rise in diabetes and obesity in adults, adolescents as well as in childhood overweight

by 2025.

4.6.3.1: A healthy diet for adults contains:

Fruits, vegetables, legumes (e.g. lentils, beans), nuts and whole grains (e.g. unprocessed
maize, millet, oats, wheat, brown rice).

At least 400 g (5 portions) of fruits and vegetables a day (22). Potatoes, sweet potatoes,

cassava and other starchy roots are not classified as fruits or vegetables.



Less than 10% of total energy intake from free sugars (22),(23) which is equivalent to 50 g
(or around 12 level teaspoons) for a person of healthy body weight consuming approximately
2000 calories per day, but ideally less than 5% of total energy intake for additional health
benefits (23). Most free sugars are added to foods or drinks by the manufacturer, cook or
consumer, and can be found in sugars naturally present in honey, syrups, fruit juices and fruit
juice concentrates.

Less than 30% of total energy intake from fats (19),(24). Unsaturated fats (e.g. found in fish,
avocado, nuts, sunflower, canola and olive oils) are preferable to saturated fats (e.g. found in
fatty meat, butter, palm and coconut oil, cream, cheese, ghee and lard) (25). Industrial trans
fats (found in processed food, fast food, snack food, fried food, frozen pizza, pies, cookies,
margarines and spreads) are not part of a healthy diet.

Less than 5 g of salt (equivalent to approximately 1 teaspoon) per day (6) and use iodized
salt.

4.7: Fruits and vegetables

Eating at least 400 g or 5 servings of fruits and vegetables per day reduces the risk of NCDs (19),

and helps ensure an adequate daily intake of dietary fibre.

Advantages of eating vegetables/fruits

Fresh vegetables and fruits are rich sources of micronutrients and macronutrients. Minerals (like
iron and calcium) and vitamins (like vitamin C, folic acid, B complex vitamins and carotenoids)
are the micronutrients whereas the complex carbohydrates/fiber are the macronutrients present in
vegetables and fruits. They also contain more amounts of iron, calcium, vitamin C, folic acid,

carotenoid and phytochemicals (21).
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4.8: Fats:

Fats provide energy, essential fatty acids and helps in absorption of fat-soluble vitamins. Fats
are precursors of biologically active compounds in the body. Fats/oils increase the satiety also.
Excessive use of plant and animal-based fats raise blood lipids, cholesterol and triglycerides
and promote blood clotting. They increase the risk of coronary heart disease and other illnesses

like obesity, heart disease, stroke and cancer.

Reduce the total fat intake to less than 30% of total energy intake, which prevents unhealthy
weight gain in the adult population. The risk of developing NCDs is also lowered by reducing
saturated fats to less than 10% of total energy intake, and trans fats to less than 1% of total
energy intake, and replacing both with unsaturated fats (26).

The physiological/health implications of different fats/fatty acids

Saturated fatty acids (SFAs) increase serum total and LDL-cholesterol levels, reduce insulin
sensitivity, enhance thrombogenicity, and increase the risk of cardiovascular diseases. Hence, SFA
intake should not exceed 8-10% of total energy (26). Instead of whole milk, skimmed milk should
be consumed. Strictly limit the consumption of butter and cheese. Polyunsaturated fatty acids
particularly n-3 PUFA are anti atherogenic because they increase the insulin sensitivity, increase
the peripheral glucose utilization and decrease adiposity. As compared to linoleic acid, alpha-
linoleic (n-3) acid is more beneficial for prevention of inflammation and accumulation of fatty
material in blood vessels thereby prevent atherosclerosis and clotting of blood. The long chain n-
3 PUFA of fish oils and micro algae have greater antiatherogenic, antithrombotic and anti-

inflammatory effects than alpha-linolenic (n-3) acid of plant foods.
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4.8.1: Choice of cooking oils

An ideal quality fat is essential for good health. To maintain a balance, a ratio of polyunsaturated/
saturated (PUFA/ SFA) of 0.8-1.0, and linoleic/ a-linolenic (n-6/ n-3) of 5-10 should be present in
the total diet. For ensuring this correct balance of fatty acids in cereal-based diets, the choice of

cooking oil should be as follows (21):

Groundnut or Sesame or Rice bran+ Mustard oil

Groundnut or Sesame or Rice bran+ Canola oil

Groundnut or Sesame or Rice bran+ Soya bean oil

Palmolein + Soya bean oil
e Safflower or Sunflower + Palmolein + Mustard oil

The population nutrient intake goals (WHO) with respect to dietary fats is shown in Table 2.

Table 2: Ranges of population nutrient intake goals with respect to fats (24)

Dietary factor Goal (% of total energy, unless otherwise stated)
Total fat 15--30% (a)

Saturated fatty acids <10%

Polyunsaturated fatty acids (PUFAS) 6--10%

n-6 Polyunsaturated fatty acids (PUFAS) 5--8%

n-3 Polyunsaturated fatty acids (PUFAS) 1--2%

Trans fatty acids <1%

Cholesterol <300 mg per day

Total fat = saturated fatty acids + polyunsaturated fatty acids + trans fatty acids
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4.9: Salt, sodium and potassium

Many people consume too much sodium through salt (corresponding to an average of 9-12 g

of salt per day) (27) and not enough potassium. High salt consumption and insufficient
potassium intake (less than 3.5 g) contribute to high blood pressure, which in turn increases
the risk of heart disease and stroke. It has been shown that 1.7 million deaths could be prevented
each year if salt consumption were reduced to less than 5 g per day (28).

People are often unaware of the amount of salt they consume. In many countries, most salt comes
from processed foods (e.g. ready meals; processed meats like bacon, ham and salami; cheese and
salty snacks) or from food consumed frequently in large quantity (e.g. bread). Salt is also added to

food during cooking (e.g. soy sauce and fish sauce) or at the table (e.g. table salt)

4.9.1: The health problems associated with excessive salt/sodium intake.

There is an association between salt intake and blood pressure. Salt intake higher than 8 g/day is
considered as a risk factor for hypertension. Prevalence of hypertension is low in populations
consuming less than 3 g salt per day (28). The usual increase in blood pressure with age is also not
seen with such low intakes. Drastic restriction of dietary salt decreases the risk of hypertension.
Potassium-rich foods such as fresh vegetables and fruits decrease the blood pressure. It is the ratio
of sodium to potassium in the diet is important. Salt intake in our population is generally is high.
It should not be more than 6 g per day. Excessive salt may also affect stomach mucosa and result
in atrophic gastritis and gastric cancer. Higher sodium intake leads to greater calcium excretion,

which may result in reduction in bone density (21).
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4.10: Sugars

The intake of free sugars should be restricted throughout the life. Both in adults and children,
the intake of free sugars should be reduced to less than 10% of total energy intake, and that a
reduction to less than 5% of total energy intake provides additional health benefits (19). Free
sugars are all sugars added to foods or drinks by the manufacturer, cook or consumer, as well
as sugars naturally present in honey, syrups, fruit juices and fruit juice concentrates.
Consuming free sugars increases the risk of dental caries (tooth decay) and unhealthy weight
gain, which can lead to overweight and obesity.

4.11: Diet, nutrition and the prevention of chronic diseases through the life course approach

The increasing occurrence of chronic diseases is an important determinant of public health in the
world. Moreover 79% of deaths due to chronic diseases are occurring in developing countries,
particularly in middle aged men (24). Many researches have proved that chronic disease risks begin
in fetal life and continue into old age (29). Long-term adult disease, therefore, reflects collective

various lifetime exposures to damaging physical and social environments.

For these reasons, a life-course approach is utilized to tackle the problem of chronic diseases. In
the progression of life from one stage to another five stages were identified for convenience.
These are fetal development and the maternal environment; infancy; childhood and

adolescence; adulthood; and ageing and older people (21).

Within the life-course approach, the adult phase of life is very crucial since it is the period during
which most chronic diseases are not only expressed, as well as being the critical time for the

preventive measures to be adopted (30).
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There are evidences of association between cardiovascular disease or diabetes and the major
““adult’” risk factors, such as tobacco use, obesity, physical inactivity, cholesterol, high blood
pressure and alcohol consumption (31). The factors that have been proved to lead to an increased
risk of coronary heart disease, stroke and diabetes are: hypertension for CHD or stroke (32),(33),
high cholesterol for CHD (34) (35) and tobacco use for CHD (36). Most of the studies are from
developed countries, but supporting evidence from developing countries is beginning to emerge,

for example, from India (37).

There are interactions between early and later factors throughout the life course. There are also
clustering of various risk factors. Impaired glucose tolerance and dyslipidemia are seen as early
as childhood and adolescence. They are typically clustered together with higher blood pressure

and associate strongly to obesity, in particular central obesity in later life (38) (39) (40) (41).

There are also intergenerational effects playing an important role. Young adolescent girls who are
malnourished become stunted women and they are more likely to give birth to low-birth-weight

babies. Again, these babies continue the cycle by being stunted in adulthood, and so on (42).

There are also gene-nutrient interactions and genetic susceptibility. There are evidences that
nutrients and physical activity influence gene expression and have shaped the genome over several
million years of human evolution. There are many studies conducted on the role of nutrients in
gene expression; for example, researchers are currently trying to understand why omega-3 fatty
acids suppress or decrease the mRNA of interleukin, which is elevated in atherosclerosis, arthritis
and other autoimmune diseases, whereas the omega-6 fatty acids do not (43). Studies on genetic
variability to dietary response indicate that specific genotypes raise cholesterol levels more than
others do. A recent study of the relationship between folate and cardiovascular disease revealed
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that a common single gene mutation that reduces the activity of an enzyme involved in folate
metabolism (MTHFR) is associated with a moderate (20%) increase in serum homocysteine and

higher risk of both ischemic heart disease and deep vein thrombosis (44).

4.12: Studies on intake of macronutrients and cardiovascular disease and mortality

Prospective Urban Rural Epidemiology (PURE) study is a large epidemiological cohort study of
individuals aged 35-70 years (2003-2013) in 18 countries, with a median follow up of 7-4 years
(45). Dietary intake of 135, 335 subjects were obtained using validated food frequency
questionnaires. The primary outcomes were total mortality and major cardiovascular events (fatal
cardiovascular disease, non-fatal myocardial infarction, stroke, and heart failure). Secondary
outcomes were all myocardial infarctions, stroke, cardiovascular disease mortality, and non-
cardiovascular disease mortality. Participants were categorized into quintiles of nutrient intake
(carbohydrate, fats, and protein) based on percentage of energy provided by nutrients. The
association between consumption of carbohydrate, total fat, and each type of fat with
cardiovascular disease and total mortality was assessed. High carbohydrate intake was associated
with higher risk of total mortality, whereas total fat and individual types of fat were related to
lower total mortality. Total fat and types of fat were not associated with cardiovascular disease,
myocardial infarction, or cardiovascular disease mortality, whereas saturated fat had an inverse

association with stroke (45).

4.12.1: Study on diet and diabetes mellitus
STARCH study was conducted to assess the dietary total and complex carbohydrate (CHO)
contents in type-2 diabetes mellitus (T2DM) participants in India. A total of 796 participants

(Asian) were enrolled in this study (385, T2DM and 409, non-T2DM). The mean of total calorie
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intake per day was 1547 Kcal and 2132 Kcal respectively for T2DM and non-T2DM groups. CHO
constituted 64.1% of total energy from diet in T2DM participants, higher than that recommended
in India (46).

4.12.2: (CURES) Chennai Urban and Rural Epidemiological Study conducted in rural Tamil
Nadu showed that the prevalence of obesity was 27.4% and abdominal obesity was 14%.The
median energy intake was 2034 kcal and 78.1% of the calories was supplied by CHO. The main
supply of calories was from refined cereals, particularly polished rice. Also 45% of population did
not meet the recommendation for protein intake by the WHO because of poor intake of pulses,
flesh foods and dairy products. More than half (57%) of them exceeded the salt limit, 99% did not
WHO recommendation of fruits and vegetables and 100% did not meet n-3 PUFA

recommendation (47).

4.13: Strategies to promote healthy dietary habits

The systematic review evidence for the effectiveness of health promotion strategies to improve
dietary habits includes findings from both qualitative and quantitative methods. There are various

types of intervention available such as (48):

1. Awareness campaigns 2. Multi-component interventions 3. Interventions using behavior change
techniques 4. Interventions using messaging 5. Interventions using financial incentives 6.

Interventions designed for specific settings 7. Theory-based interventions.

Awareness campaigns; Most awareness campaigns comprise ‘“the development and
communication of general healthy eating messages directed at the public”, with the intention of
raising awareness about healthy eating. Assessing the impact of such campaigns is technically

difficult and resource intensive.
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Multi-component intervention; multi-component interventions combining increased availability
of fruit and vegetables, school-based nutrition education and parental involvement can increase

fruit and vegetable intake (49).

Behavior Change Techniques; the most consistent finding in the evidence for health promotion

strategies to improve healthy eating is that behavioral change techniques.

Interventions using messaging; an innovative approach to change eating behaviors is to induce
change through messaging. Messaging communications do not include face-to-face encounters,
but may include counseling, automated generic messages or tailored messages delivered via print

mail, telephone, email or cell phone text messages.

Interventions using financial incentives: Another strategy to improve healthy eating is to use
financial incentives to induce consumers to change their spending habits and thus their eating

patterns.

Interventions designed for specific settings: A body of research-based evidence focuses on the
promotion of healthy eating in specific settings, mainly school settings targeting children and

youth and work settings targeting adults.

Theory-Based interventions: The literature on health promotion, in general, includes a hard-to-
define category of systematic reviews that assess the contributions that specific theoretical models

or frameworks make to a range of behavior change outcomes.
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5. Methodology

5.1 Study design

The study design was a population based cross sectional study. This study was carried out as a
baseline assessment for a dietary intervention program being planned by the department for rural
women aged 30 to 40 years.

5.2 Study period

October 2016 - September 2017.

5.3 Study setting

The study was carried out in two clusters (villages) namely village A and village B in Kaniyambadi
block, Vellore District, Tamil Nadu.

The Community Health Department, Christian Medical College, Vellore, India, has been working
in Kaniyambadi block for the past 60 years. This region is in the southern state of Tamil Nadu and
is a geographically defined area of 127.4 sq. km with an estimated population of 1,15,384. The
Community Health and Development program (CHAD) of the Community Health Department
operates in all 82 villages in the block. The predominant occupations are agricultural labor and

manual non-agricultural labor.

The health information system of the CHAD program has information on all permanent residents of
this block. A female health worker (health aide), a public health nurse (a graduate nurse) and a doctor
collect the information. The health workers are women who were educated at least till high school
and received a one-year training before recruitment. Every week the health worker reports
pregnancies, deliveries, births, deaths, morbidity and marriages in the village. This information is

verified by the nurse and subsequently by the doctor. Periodical updating of the census is also done.
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Monthly mobile clinics are held in each village, by a team consisting of a doctor, a public health nurse
and a health worker. Patients with chronic diseases such as diabetes and hypertension are seen in these
clinics and given medications. If any person requires a referral to a higher centre, they are referred
to the secondary level base hospital. The base hospital is a 135-bedded hospital with out-patient
clinics, a weekly diabetic clinic, monthly diabetic retinopathy clinics, labour room, surgical theatre

and laboratory facilities.

5.4 Study participants
Rural women aged 30-40 years were chosen as the participants for this study as a dietary health
education intervention is being planned for this age group.

5.5 Inclusion criteria:

e  Women aged 30 to 40 years who are permanent residents of Kaniyambadi block

5.6 Exclusion criteria:

Women with the following conditions were excluded from the study:

e Pregnant at the time of interview
e Bedridden and those with severe co-morbidities affecting normal oral intake/diet

5.7 Sample size calculation

The number of participants needed to estimate per capita salt intake was calculated using the formula:

4 SD?/d?

where SD (standard deviation) was taken as 4 g/day* and absolute precision d as 1 g/day

N = 64

26



Assuming a design effect of 2, final sample size was 128. As it is planned to conduct dietary intervention

programs in these villages in the future, it was decided to take 128 in each of the two villages.

*based on the study ‘Prevalence of hypertension and its association with dietary practices in a rural area
of Ranchi district of Jharkhand’ Indian Journal of Community Health 26(6):209-215 (50).

5.8 Sampling technique

Two villages (clusters) were purposively selected for the study. The decision was based on assessment of
the co-operation of the village leaders and availability of volunteers who can help with delivering a dietary

intervention program.

According to the census data maintained by Health Information System of CHAD (Community Health and
Development) program of the Community Health Department for village A, there were 142 women aged
30 to 40 years. Using a table of random numbers, 130 women in this village were selected to participate
in this study. In village B, there were 385 women who were eligible to participate and hence every alternate
house with an eligible woman was selected using systematic random sampling, until the sample size was

reached.

5.9 Data collection

The participants were interviewed at their homes and blood collection was also done at common
locations arranged within the village itself after overnight fasting. Anthropometric measurements

were taken along with blood collection.

27



5.9.1 Informed consent

An information sheet (in Tamil) was given which explained the purpose of the study, voluntary
nature of participation and confidentiality regarding the concerns and the disease. The information

was also explained verbal by the investigator.

5.9.2 Figure 2: Flow chart of study:

Two villages from Kanyambadi (A and B) were chosen based on feasibility of a
dietary intervention program

No. of eligible women in A was 142 and B was 385

130 randomly selected eligible women from A and 130 women from every
second house in B were contacted

130 women from A and 130 women in B were given information sheets - One
person refused to participate

Structured questionairre administered assessing diet and associated factors

Anthropometric measurements (height, weight and waist circumference) and
blood pressure were recorded

Fasting venous blood samples were collected for estimation of blood glucose,
lipid profile

Data entry using epidata software and analysis using SPSS
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5.9.3 Study tools and procedures:

Questionnaire:

a. Socio-demographic characteristics of the study population

b. WHO STEPS questionnaire to collect information on intake of salt, fruits and vegetables
(1)

c. Physical activity (travel to work place and recreational activities based on the WHO STEPS
questionnaire)

d. Dietary consumption of salt, sugar and oil of the household

e. Individual dietary intake of the study participants by 24 hours recall method

The study questionnaire was translated into Tamil and was translated back to English to check for

errors in translation.

Anthropometric measurements:

Weight was measured using electronic weighing scales. Precautions were taken to eliminate
measurement errors (zero correction and use of flat surface). Height was measured using a

stadiometer. Waist circumference was measured using a non-expandable tape.

Blood pressure measurement:

Blood pressure was checked using Omron automatic blood pressure monitor in sitting position.

Three readings were taken, and the average was calculated as per WHO recommendation (51).
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Data collection procedures:

The study participants were interviewed after obtaining informed consent. A field worker trained
by the principal investigator assisted in identifying participants and in collecting demographic data.
The field worker also assisted in the diet survey using the 24-hour diet recall. The participants
were informed about the procedure for fasting blood sample and blood pressure estimation on the
subsequent day. Anthropometric measurements and blood pressure measurements were done at the
same time that 5 ml venous blood sample was collected, after overnight fasting. The blood samples
were sent to the laboratory of the base hospital of the Community Health Department, Christian
Medical College, to assess blood glucose level and lipids (total cholesterol, triglycerides, HDL and

LDL).

5.10 Study variables:

Socio-demographic variables:

o Age

e Education of the study participation
e Occupation of the study participation
e Monthly income of the family

e Marital status

Socio-economic status measurement:

B.G. Prasad’s socio-economic status updated scale was used to calculate the socio-economic status
of the family (52). The monthly family income was used for this classification based on monthly

per capita income and the different social class categories are as given below:
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e Upper social class: More than Rs. 6260
e Upper middle class: Rs. 3099-6260

e Middle class: Rs. 1835-3098

e Lower middle class: Rs. 949-1834

e Lower class: Less than Rs. 948

Household dietary practice and dietary intake of the study participants:

Information on monthly consumption of oil, refined sugar and salt by the entire family was
obtained and per capita daily intake was calculated. From the refined sugar intake, proportion of

calories consumed through refined sugar was calculated.

Details on diet intake on the previous day were obtained using the 24-hour dietary recall. Using
the information given by National Institute of Nutrition, Hyderabad (20), on nutrient values of
common south Indian food items, the total calories, protein intake, fat and carbohydrate intake
were calculated. Based on this, proportion of calories consumed through carbohydrates and fat

were calculated.

Various continuous variables related to dietary practices like salt intake, proportion of calories

from fat, carbohydrate and total calories were then categorized into different groups:

e Salt intake was classified as < 5 grams per day, 5 - 9 grams per day and > 9 grams per day
(1)

e The proportion of calories from refined sugar intake was classified as < 5%, 5-10% and
>10%.

e The proportion of calories from fat intake was classified as < 15%, 15-29% and >30%.
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e The proportion of calories from carbohydrate intake was classified as < 60%, and >60%.

e The total calories intake in 24 hours was classified as <1800, 1800-2000, 2001-2000 and

>2200.

e The fruits and vegetable intake was classified as > 5 servings (400 gms) per day and less

than 5 servings per day, based on the WHO recommendations.

Nutritional status of the study population:

From the measured weight and height of the study participants, Body Mass Index (BMI) was

calculated and classified into different categories as per the World Health Organization’s (WHO)

classification (51).

BMI classification:

Underweight: less than 18.5kg/m?
Normal: 18.5 to <25 kg/m?
Overweight: 25.0 to <30 kg/m?
Obese: 30.0 or higher kg/m?

Abdominal obesity was assessed based on the waist circumference as waist circumference of 80

cm and above (53).

Diabetes:

Fasting blood sugar values were classified as below (51):

e Normal: <110 (mg/dl)

e Impaired: 110-125 (mg/dl)

e Raised: 126 (mg/dl) and above
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Hypertension:

Blood pressure (BP) values were classified as below (51):

e Hypertension: Systolic BP > 140 (mm of Hg) and/ or Diastolic BP of > 90 (mm of Hg)

Dyslipidemia:

Based on the lipid profile of the study participants, the following categories were taken based on

the recommendation of the WHO STEPS analysis guidelines (51):

High total cholesterol: > 190 (mg/dl)

Low HDL: < 50 (mg/dl)

High LDL: > 130 (mg/dl)

High triglycerides: > 150 (mg/dl)

Metabolic syndrome:

Based on the triglycerides, High Density Lipoprotein (HDL), blood glucose levels, blood pressure

and abdominal obesity, study participants were classified as having metabolic syndrome.

Diagnosis of metabolic syndrome was made if any three of the following was present (54):

e Waist circumference: > 80 (cms)

e Triglycerides: > 150 (mg/dl)

e HDL: <50 (mg/dl)

e Blood pressure: SBP > 130 or DBP > 85 (mm of Hg)

e Fasting blood glucose: > 100 (mg/dl)
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5.11 Data entry and analysis:

Data collected was entered in Epidata 3.1 and checked for consistency and errors. Dietary intake
in the last 24 hours was entered in an excel spreadsheet, along with nutrient and calories values for
each food item (based on the reference values of the National Institute of Nutrition, Hyderabad)
(15), to calculate the total calorie, fat, carbohydrate and protein intake. The proportion of calories

obtained from the macronutrients was also calculated.

To obtain per capita daily intake of salt, oil and sugar, the monthly household consumption was

divided by the number of household members.

Analysis of the data was done using SPSS version 24. Associations between categorical variables was
assessed using chi-square tests and odds ratios, followed by multivariate logistic regression to adjust for
confounding factors. Means were reported with standard deviation, while median values were reported

when the distribution was non-normal.
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6. Results

6.1 Descriptive socio demographic statistics of the study population

The socio-demographic characteristics of the 261 women who participated in the study are shown

in Table 3.

Table 3 Socio-demographic characteristics of the study population (n=261)

Variables Categories No. (%)
Age 30-33 years 100 38.3 %
34-37 years 103 39.5%
38-40 years 58 222 %
Education No formal education 36 13.8%
(completed) Less than 8" grade 58 222 %
8t grade 66 25.3%
10th grade 50 19.2%
12" grade 43 16.5%
Graduation 5 1.9%
Post-graduation 3 1.1%
Occupation Household work 56 21.5%
Manual labor 107 41.0%
Self employed 64 24.5%
Non-government 33 12.6%
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Government 1 0.4%
Socio-economic | Lower 132 50.6%
status

Lower Middle 71 27.2%
(BG Prasad)

Middle 35 13.4%

Upper Middle 17 6.5%

Upper 6 2.3%
Marital status Never married 5 1.9%

Currently married 235 90.1%

Separated/divorced 9 3.5%

Widowed 12 4.6%

Almost half of the participants (47.5%) had completed eight or less years of education (Table 3).
Half of the women belonged to the lower socioeconomic class according to the BG Prasad

classification (Table 3). The mean age of participants was 34.71 years (SD 3.19).

The mean income per month of the family of the study participants was found to be 5517.2 (SD =

5789.8) INR and the median was 3600 INR.

6.2. Medical and family/household history of NCDs

Most participants did not have any history of NCD. Only two women had been diagnosed to have
diabetes previously (Table 4). Of the 261 participants, 66 (22.9%) had family/household history

of an NCD.
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Table 4 Medical and family/household history of NCD (n=261)

NCD Participant’s medical history of NCD | NCD in family/household
No. % No. %

Diabetes 2 1 40 15.3

Hypertension 0 0 22 8.4

Bronchial asthma | 0 0 5 1.9

Others* 0 0 5 1.9

Any NCD 2 0.76 60 22.9

*others included hypothyroidism, epilepsy, and renal calculi

6.3. Results of the survey on dietary practices

6.3.1 Salt intake among the participants

The per capita mean salt intake per day was 14.8 gm (SD 11.6 gm), 95% CI: 13.4 gm-16.2 gm,
while the per capita median salt intake per day was 12.9 gm. Only two out of the 261 women

(0.8%) were taking less than the recommended 5 gram per day limit for salt intake (Table 5a).
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Table 5a: Amount of salt intake per day by the study participants

Amount of daily salt No. % 95% CI
<5 gms per day 2 0.8 0-1.9
5-9 gms per day 84 32.2 26.4-38.3
> 9 gms per day 175 67.0 61.3-73.2

All the participants added salt while cooking (Table 5b) while 33.3% were consuming processed
foods often or always.

Table 5b: Addition of salt to food items

Time of addition Always Often Sometimes

Adding salt before eating | 42 (16.1%) | 47 (18%) 172 (65.9%)

Adding salt when | 100 (100%) | 0 0
cooking
Processed food* 28 (10.7%) | 59 (22.6%) 174 (66.7%)

*namkeen, dry fish, banana chips and fried chips

A large proportion thought (48.3%) that they were taking the right amounts of salt, while 43.7%

thought they were taking less salt (Table 5c¢).
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Table 5c¢ Self reported salt intake among the participants

Self-reported intake No. %

Too much 21 8.0%
Right amount 126 48.3%
Less 114 43.7%
Total 261 100%

The most commonly practiced measures to control salt intake was by limiting the consumption of

processed food, which was mainly dry fish and chips, Table 5d.

Table 5d Efforts to control salt intake

Efforts No. %
Limit consumption of processed food 162 62.1
Look at salt/sodium content on label 38 14.6
Buy low sodium salt 0 0
Use alternate spices 25 9.6
Avoid food prepared outside 80 30.7

Most of them said there was no alternative to salt (Table 5d).
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6.3.2 Consumption of oil and refined sugar

The proportion of women taking more than the recommended upper limit of 50 g/day of sugar
(strong recommendation limit) was 3.4% (9 women), while 19.9% (52 women) consumed more
than 25 gm/day (conditional recommendation by the WHO, for which full benefits and harms are

not yet clear). The per capita daily consumption of oil and sugar are shown in Table 6.

Table 6 Percapita consumption of oil and sugar intake

Food item Daily per capita | 95% CI (gm) | Daily per capita
mean intake (gm), median intake (gm)
SD

Oil 23.6 (11.3) 21.50-24.19 | 21.5

Refined sugar | 19.3 (13.6) 17.41-21.44 | 16.12

6.3.3 Fruit and vegetable intake

The mean fruit and vegetable intake per day was 0.79 servings (one serving is 80 gm).

While fruits were consumed around twice a week, vegetables were consumed around five days a

week. The distribution of intake of servings of fruits and vegetables is shown in Figure 3.
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Fig 3: Daily servings of fruits and vegetables
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Table 7 Consumption of fruits and vegetables by the study population

Indicator Mean 95% C1
Fruit intake Number of days in a week 1.96 1.75-2.18
Number of servings on the days | 1.47 1.35-1.60

when consumed

Mean servings per day 0.43 0.36-0.50
Vegetable Number of days in a week 4.94 4.72-5.15
intake .

Number of servings on the days | 0.44 0.38-0.50

when consumed

Mean servings per day 0.36 0.30-0.43
Fruit and | Total number of servings of fruits | 0.79 0.69-0.89
vegetable and vegetables per day

intake




6.3.4 Calorie and macronutrient intake

The calories consumed per day and energy derived from carbohydrates, fats and proteins are shown

in Tables 6a to 6e.

The Institute of Medicine, National Academies (United States), recommends acceptable

macronutrient distribution ranges (AMDR) for carbohydrates as 45 percent to 65 percent of

calories. In this study, 75.5% of total calories on an average was from carbohydrates (Table 8a).

For one fourth of the participants, more than 80% of total daily calories was from carbohydrates.

The median calorie intake was 1833.68 kcal.

The average calories obtained from fats was 12.3%, which is well below the upper limit of 30%

of total energy intake from fats as suggested by the WHO (Table 8a), with only one person

whose consumption was above this limit (Table 8c).

Table 8a Dietary intake of the study population based on a 24 hour recall

fats (%)

Category Mean (SD) 95% CI

Total calories (kcal) 1834.8 (406.9) 1783.4-1898.2
Protein (gms) 44.5 (11.8) 43.2-47.32
Carbohydrates (gms) 348.2 (94.4) 335.8-362.72
Fat (gms) 24.6 (11.7) 22.9-26.3
Proportion of calories from | 75.5 74.3-76.7
carbohydrates (%)

Proportion of calories from | 12.3 11.5-13.1
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Table 8b Proportion of daily calories obtained from carbohydrates

Proportion of daily calories | No. % 95% CI

from carbohydrates

> 80 % of calories 47 25.5 19.6-31.5
61-80 % of calories 130 70.7 64.1-77.2
<60% of calories 7 3.8 1.1-7.1

Table 8c Proportion of daily calories obtained from fats

Proportion of daily calories from fats | No. % 95% CI1
< 15% of total calories 128 69.6 62.0 -76.1
15%-29.9% of total calories 55 29.9 22.8-37.5
> 30% of total calories 1 0.5 0.0-1.6

The proportion of women who were consuming less than 50% of the RDA (Recommended Daily
Allowance) for protein intake (1g/kg/day) was 9.2% (95% CI:5.4-13.6%), Table 8d. Only 21.3%

of the women were consuming the amount recommended.
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Table 8d Protein intake according to Recommended Daily Allowance

RDA protein No. % 95% CI
<50 % of RDA 17 9.2 5.4-13.6
50%-99% of RDA 167 90.8 86.4-94.6
100% or more of RDA 39 21.3% 15.3-27.3

Table 8e Total calorie intake of the participants

Calorie per day (kcal) No. % 95% CI
<1800 86 46.7 39.1-54.3
1800-1999 36 19.6 13.6-26.1
2000-2199 25 13.6 8.7-18.5
2200 -2499 27 14.7 9.8-20.1
>2500 10 5.4 2.2-8.7

The proportion who took 2200 kcal or more per day (recommendation for vigorously active

women as given by the Institute of Medicine, Washington DC) (50) was 20.1% (Table 8e).
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The proportion of participants, whose dietary intake was unhealthy for various nutrients, is
shown in Table 9. The WHO recommends at least 400 g (5 servings) of fruits and vegetables a
day, but the consumption of fruits and vegetables among the study participants was less than 1
daily serving (Table 9). Nearly all the women (99.5%) had calorie consumption from

carbohydrates of > 60%.

Table 9 Proportion of the study population with unhealthy dietary intake

Nutrient group consumed per day | No. % 95% CI
Vegetable and fruits < 5 servings 259 99.2 98.1-100.0
(400 gms)

Salt > 5 gms 2 1.1 0.0-1.9
Refined sugar > 50 gm 8 3.1 1.2-54
Fat > 30% of total calories 1 0.5 0.0-1.6
Carbohydrate > 80% of total 47 25.5 19.6-31.5
calories




6.3.5 Knowledge regarding diet

Knowledge related to consumption of rice

Majority of the participants (89.7%) felt that lowering the proportion of rice in the diet was
important and 80.1% felt that a predominantly rice based diet causes health problems (Table 10a
and 10b).

Table 10a Perception of importance of lowering the proportion of rice in the diet

Perceived importance of lowering rice No. %

Very important 145 55.6
Somewhat important 89 34.1
Not at all important 27 10.3
Total 261 100

Table 10b Perceptions regarding effects of a predominantly rice based diet on health

Effect of heavily rice based diet on health No. %

Yes, can cause health problems 209 80.1
No 52 19.9
Total 261 100
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Awareness regarding role of food in preventing heart disease and cancer was very low (16.6% and
7.7% respectively), while more than half the women said they were aware of foods which can

prevent diabetes (Table 10c).

Table 10c Perceived knowledge regarding foods that protect against various NCDs

Response | Do you know any foods that protects from
Heart disease Diabetes Cancer
Yes 43 (16.6%) 156 (59.8) 20 (7.7)
No 218 (83.5%) 105 (40.2) 241 (92.3)
Total 261 (100.0%) 261 (100.0%) 261 (100.0%)

Very few women identified the protective role of fruits and vegetables in preventing NCDs (Table
10d). However, increasing millets and whole grains (ragi, whole wheat) was mentioned most

commonly as useful food groups for preventing diabetes.

Table 10d Perception of food groups identified as having a relationship to prevention of NCDs

Food group and Proportion of women who identified the food group
response with prevention of NCDs
Heart disease Diabetes
Fruits and vegetables 12*%/261 (4.6%) 17/261 (6.5%)
*fruits
Whole grains and 0 (0%) 138/261 (52.8%)
millets
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Decreasing consumption of oil was identified by 12.3% of women as a measure to prevent heart
disease (Table 10e), while 8% mentioned that decreasing rice consumption was a method of

decreasing the risk of diabetes.

Table 10e Perceptions of food groups which need to be decreased to prevent NCDs

Food group and response Proportion of women who identified the
food group with prevention of NCDs
Heart disease Diabetes
Decreased intake of oils 32/261 (12.3%) 0 (0%)
Decreased intake of sugar (refined carbohydrates) 0 (0%) 1/261 (0.4%)
Decreased intake of rice (refined carbohydrates) 0 (0%) 21/261 (8.0%)
Decreased non-vegetarian food 11/261 (4.2%) 0 (0%)

None of the participants knew about any foods that can protect them from cancer.
6.4. Anthropometric, physical and biochemical characteristics of the study population
6.4.1 Nutritional status of the study population based on Body Mass Index

The mean height of the study participants was found to be 153.4 cm (95% CI: 152.7-154.22) and

the mean weight of the study participants was 55.7 kg (95% CI: 54.4-57.2).

The mean BMI (Body Mass Index) of the study population was 23.67 kg/m? (95% CI: 23.08-

24.26) SD 4.84 kg/m>.
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About 34.1% (89) of the women in the study were found to have a BMI of more than or equal to

25 kg/m? (Table 11).

Table 11 Nutritional status of the study population (based on BMI)

Nutritional status Category kg/m? No. %

Body Mass Index Underweight (<18.5) 38 14.6

(BMI) in kg/m> Normal (18.5-24.9) 135 51.7
Overweight (25.0-29.9) 60 23
Obese (= 30.0) 28 10.7

6.4.2 Abdominal obesity (based on waist circumference)

Among the study participants 137 (52.5 %) were found to have waist circumference of more than

and equal to 80 cm, which is the marker for abdominal obesity among Asians.

6.4.3 Blood pressure measurements

Elevated blood pressure (SBP > 140 mm of Hg and/or DBP > 90 mm of Hg) was seen in 32 women
(12.3%, 95% CI: 8.42%—16.12%), Table 12. The mean systolic blood pressure was 118 mm of Hg,
SD 12.04, (95% CI: 117.1-120.2 mm of Hg), while the mean diastolic blood pressure was 77 mm

of Hg, SD 9.25 mm, (95% CI: 76.1-78.2 mm of Hg).
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Table 12 Prevalence of hypertension among the study population (n=261)

Definition No. (%) 95% CI (%)
SBP >140 mm of Hg 19 (7.3%) 4.2-10.7
DBP > 90 mm of Hg 26 (10%) 6.5-13.4
SBP > 140 and/or DBP > 90 mm of Hg 32 (12.3%) 83.9-91.6

6.4.4 Fasting blood glucose measurements

The mean fasting blood glucose (FBG) of the study participants was found to be 101.21 mg/dl
(95% CI: 98.52-104.91 mg/dl), with 5.4% (14) having a raised fasting blood glucose of > 126

mg/dl that included the two previously diagnosed women, Table 13.

Table 13 Fasting blood glucose values of the participants (n=261)

Category No. % 95 % CI (mg/dl)
Normal (<110 mg/dl) 222 (85.1%) | 85.1(80.5-89.3)
Impaired (110 to 125 mg/dl) 25 (9.6%) 9.6 (6.1-13.8)
Raised (> 126 mg/dl) * 14 (5.4%) 5.4 (2.7-8.0)

*The two women with previously diagnosed diabetes had raised FBG

6.4.5 Profile of lipid measurements

The lipid profile of the participants is shown in Table 14.
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Table 14 Lipid profile values of the participants (n=261)

Lipid type Categories No. (%) 95 % CI (%) | Mean (mg/dl),

(mg/dl) 95% CI (mg/dl)
Total >190 37 (14.2%) 10.3-19.2 157.33
cholesterol <190 224 (35.8%) 20.8.80.7 (153.6 —161.01)
HDL <50 122 (46.7%) 40.6-52.5 51.78

>50 139 (53.3%) 47.5-59.4 (50.23 - 53.28)
LDL <129 235 (90%) 86.6 —93.5 91.22

>130 26 (10%) 6.5-13.4 (88.13-94.47)
Triglycerides | >150 44 (16.9%) 12.3-21.8 106.03

<150 217 (83.1%) 78.2-87.7 (98.93 - 113.01)

Among the study participants, 46.7% (122) of women had HDL of less than 50 and 16.9% (44)

had elevated triglycerides of more than 150 mg/dl. Total cholesterol of more than or equal to 190

mg/dl was found in 14.2% (37) of women who participated in the study, Table 14.

6.4.6 Metabolic syndrome

Among the 261 women who participated in the study, 30.7% (80) had metabolic syndrome, defined

according to the joint definition of the International Diabetes Federation (IDF), as any three of the

risk factors shown in Table 15.
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Table 15 Prevalence of metabolic syndrome among the study participants

Indicators No. | % 95% CI

Waist circumference > 80 cm 134 | 51.3% 45.2-57.1
Triglyceride > 150 mg/dl 44 16.9% 12.3-21.8
HDL < 40 mg/dl 122 | 46.7% 40.6-53.2
Blood pressure SBP > 130 or DBP > 85 mm of Hg 60 23% 18.0-28.4
Fasting blood glucose > 100 md/dl 95 36.4% 30.7-42.1
Metabolic syndrome (presence of any 3 of the above risk factors) | 80 30.7% 63.6-74.7

6.4.7 Physical activity

Among the 261 participants 248 (95%) reported that they walk or bicycle every day, with a mean

of 6.8 days per week (SD 0.68). However only 10 women (3.8%) reported doing any leisure time

physical activity such as brisk walking. As many women were unable to estimate accurately the

amount of time spent in doing walking per day, this data was not analyzed as it would be erroneous.

6.5. Factors associated with unhealthy dietary practices

Socio demographic factors as well as other dietary practices were analysed as factors associated

with unhealthy diet.

6.5.1 Socio-demographic factors associated with unhealthy dietary practices

Sociodemographic factors associated with high salt intake are shown in Table 16.
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Table 16: High per capita salt intake and associated socio demographic factors

Variables Category Per capita daily Per capita daily
salt intake > 9 gm | salt intake <9 gm
No. % No. %
Age (years) | 30-35 98 63.2 57 36.8
36-40 77 72.6 29 27.4
Education No formal education | 23 63.9 13 36.1
Less than 8" grade) | 49 73.1 18 26.9
Completed 8" grade | 54 72.0 21 28.0
Completed 10" grade | 34 61.8 21 38.2
Higher secondary 11 52.4 10 47.6
school (12" grade)
Graduation 3 50.0 3 50.0
Post-graduation 100 0
Occupation | Household work 28 50.9 27 49.1
Manual labour 63 66.3 32 33.7
Others 21 61.8 13 38.2
Socio- Upper 6 100 0 0
Economic  'pper middle 13 76.5 4 235
(S];aé“lirasa g | Middle 19 543 16 457
Lower Middle 46 64.8 25 35.2
Lower 91 68.9 41 31.1
Marital status | Never married 3 60 2 40
Currently married 156 66.4 79 33.6
Separated/ divorced 16 76.2 5 23.8
Family/ Yes 40 66.7 20 333
household "N 135 67.2 66 32.8
member with
NCD

High salt intake was classified as > 9 gm per capita per day as almost all the participants were

taking above the WHO recommended limit of 5 gm/day, which therefore could not be used to

classify salt intake. The current average salt intake per capita is estimated to be 9-12 gm/day
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(WHO). Salt intake was higher among those with lower education and those engaged in manual

labor (Table 16).

Table 17 High carbohydrate intake and associated socio demographic factors

Variables Category Calories from Calories from
carbohydrates > 80% carbohydrate <80%
No. % No. %
Age (years) | 30-35 33 31.7 71 68.3
36-40 22 27.5 58 72.5
Education No formal education 8 27.6 21 72.4
Less than 8™ grade) 17 39.5 26 60.5
Completed 8" grade 14 25.5 41 74.5
Completed 10" grade 10 27.8 26 72.2
Higher secondary school |5 333 10 66.7
(12" grade)
Graduation 20 4 80
Post-graduation 0 0 100
Occupation | Household work 13 23.6 42 76.4
Manual labor 27 28.4 68 71.6
Others 15 44.1 19 55.9
Socio- Upper 50 2 50
Economic  'pper middle 3 214 11 78.6
(S];a(t}“lirasa g | Middle 231 20 76.9
Lower Middle 16 34.8 30 65.2
Lower 28 29.8 66 70.2
Marital status | Never married 0 0 4 100
Currently married 51 30.7 115 69.3
Separated/ divorced 4 28.6 10 71.4
Family/house | Yes 10 23.8 32 76.2
hold member [N, 45 31.7 97 68.3
with NCD

High carbohydrate intake was defined based on proportion of calories from carbohydrates (Table

17) as those who had 80% or more of calories from carbohydrates and those with less than 80%.
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Table 18 High calorie intake and associated sociodemographic factors

Variables Category Calorie intake Calorie intake
> 2200 kcal <2200 kcal
No. % No. %
Age (years) | 30-35 21 20.2 83 79.8
36-40 16 20.0 64 80.0
Education No formal education 4 13.8 25 86.2
Less than 8™ grade) 12 27.9 31 72.1
Completed 8" grade | 10 18.2 45 81.8
Completed 10" grade | 5 13.9 31 86.1
Higher secondary 5 333 10 66.7
school (12" grade)
Graduation 1 20.0 4 80
Post-graduation 0 0 1 100
Occupation Household work 13 23.6 42 76.4
Manual labor 18 18.9 77 81.1
Others 6 17.6 28 82.4
Socio- Upper 0.0 4 100.0
Economic -
Status Upper middle 4 28.6 10 71.4
(BG Prasad) | Middle 5 19.2 21 80.8
Lower Middle 13 28.3 33 71.7
Lower 15 16.0 79 84.0
Marital status | Never married 0 0.0 4 100.0
Currently married 34 20.5 132 79.5
Separated/ divorced 3 214 11 78.6
Family/ Yes 7 16.7 35 83.3
houschold =00 30 21.1 112 78.9
member with
NCD

Those with a family or household member with NCD were less likely to have calorie intake > 2200

kcal, but this was not statistically significant (Table 18).
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6.5.2 Association between sociodemographic factors and other dietary practices on diet: odds

ratios

Association between various unhealthy dietary practices was also studied (Tables 19-21), to assess

if those with one unhealthy practice were also likely to have another unhealthy dietary practice.

Table 19a Association (bivariate) between high salt intake, demographic and dietary factors

Variables Categories > 9 gm per capita | <9 gm per P- Odds
daily salt intake | capita daily salt | value | ratio
intake
No. % No. % 0.11 1.54
Age (years) 30-35 98 63.2% 57 36.8 (0.90-2.64
36-40 77 72.6% 29 27.4
Education Up to 10" grade | 160 68.7 73 31.3 | 0.11 1.90
> 10% grade 15 53.6 13 46.4 (0.86-4.19)
Occupation Gainfully 134 71.3 54 28.7 10.02 1.94
employed (1.11-3.39)
Household work | 41 56.2 32 43.8
Socio-Economic | Lower & middle | 156 65.5 82 345 |0.08 2.49
Status Upper 19 82.6 4 17.4 (0.82-7.58)
(BG Prasad)
Marital Currently 156 66.4 79 33.6 | 0.49 0.73
Status married (0.29-1.80)
Others 19 73.1 7 26.9
Daily calorie > 2200 kcal 22 59.5 15 40.5 | 0.84 0.92
intake <2200 kcal 90 61.2 57 38.8 (0.44-1.93)
% of calories > 80% 34 63.6 20 364 | 0.61 1.18
from <80% 77 59.6 52 40.3 (0.61-2.26)
carbohydrates
Per capita daily > 25 gms/day 42 80.8 10 19.2 | 0.01 2.40
refined sugar <25 gms/day 133 | 63.6 76 36.4 (1.13-5.05)
> 50 gms/day 8 88.9 1 11.1 | 0.27 4.07
< 50 gms/day 167 | 66.3 85 33.7 (0.50-3.09)
Family/household | Yes 40 66.7 20 33.3 10943 |0.98
member with No 135 67.2 66 32.8 (0.53-1.80)
NCD
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Figure 4: Association between salt intake and occupation.

As shown in Figure 4, women who were gainfully employed outside the home had higher

salt intake.

Table 19b Adjusted odds ratios between high salt intake, demographic and dietary factors

Risk factor Unadjusted odds | Adjusted odds | P value
ratio (95% CI) ratio (95% CI)

Higher age 1.54 0.41 0.144

(36-40 years) (0.90-2.64) (0.86-2.62)

Upper social class 2.49 0.95 0.110
(0.82-7.58) (0.80-8.29)

Occupation (gainfully 1.94 2.06 0.015

employed outside the home) (1.11-3.39) (1.15-3.69)

Higher per capita sugar intake | 2.40 0.74 0.057

(> 25 gm/day) (1.13-5.05) (0.98-4.51)

After adjusting for age, social class and sugar intake, working outside the home was associated

with higher salt consumption (Table 19 b). Those with higher sugar intake also showed a trend to

take higher salt as well (p=0.057).
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Higher carbohydrate intake was associated with working outside the home, although the

association was not statistically significant. Those with higher total calorie intake had a higher

proportion of calorie intake from carbohydrates (Table 20a).

Table 20a Association (bivariate) between carbohydrate intake, demographic and dietary factors

Variables Categories Calories from Calories from P Odds ratio
carbohydrate carbohydrates | value
> 80% < 80%
No. ) No. Y%
Age (years) | 30-35 33 31.7 71 68.3 0.53 0.81
36-40 22 27.5 58 72.5 (0.43-1.55)
Education Up to 10™ grade 49 30.1 114 69.9 0.88 1.07
> 10" grade 6 28.6 15 71.4 (0.39-2.96)
Occupation | Gainfully 42 32.6 87 67.4 0.23 1.56
employed (0.75-3.21)
Household work 13 23.6 42 76.4
Socio- Upper 5 27.8 13 72.2 0.83 0.74
Economic Lower & middle 50 30.1 116 69.9 (0.30-2.63)
Status
Marital status | Currently 51 30.7 115 69.3 0.59 1.55
married (0.48-4.94)
Others 4 22.2 14 77.8
Daily calorie | >2200 kcal 17 45.9 20 54.1 0.02 243
intake <2200 kcal 38 25.9 109 74.1 (1.15-5.13)
Per capita >9 gms 35 31.3 77 68.8 0.61 1.18
daily salt | <9 gms 20 27.8 52 72.2 (0.61-2.26)
intake
Per capita > 25 gms/day 9 27.3 24 72.7 0.71 0.85
daily <25 gms/day 46 30.5 105 69.5 (0.36-1.98)
refined sugar
Recognized | Yes 6 46.2 7 53.8 0.20 2.13
importance of | No 49 28.7 122 71.3 (0.68-6.67)
lowering rice
Family/ Yes 10 23.8 32 76.2 0.327 0.67
household No (0.31-1.49)
member with 45 31.7 97 68.3
NCD
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Table 20b Adjusted odds ratios between high carbohydrate intake, demographic

and dietary

factors.
Risk factor Unadjusted Adjusted odds ratio | P value
odds ratio
Higher age 0.81 0.80 0.515
(36-40 years) (0.42-1.55)
(0.43-1.55)
Occupation (gainfully 1.56 1.68 0.170
employed outside the (0.80-3.52)
home) (0.75-3.21)
Daily calorie intake 243 2.55 0.015
> 2200 kcal
(1.15-5.13) (1.19-5.43)

After adjusting for age and occupation, higher daily calorie intake was associated with higher

proportion of calories from carbohydrates (Table 20b), as those who had higher carbohydrates in

their diet had higher calorie intake. This is also seen in the Table 21a, where those who had > 80%

of daily calories derived from carbohydrates were 2.4 times more likely to be consuming total

calories of > 2200 kcal/day.

Although there was a trend observed for those with a family/household member with NCD to have

lower total calorie consumption (Table 21a), this was not a significant association, probably

because very few women had such a family/household member.
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Table 21a: Association (bivariate) between high calorie intake, demographic and dietary factors

Daily calorie (55)Daily calorie
intake intake P Odds
Variables Categories > 2200 keal <2200 keal value ratio
No. % No. %
30-35 21 20.2 83 79.8 0.98
Age (years) 0.97 ;
36-40 16 20.0 64 80.0 (0.47-2.04)
Up to 10" grade 31 19.0 132 81.0 0.58
Education 0.30 0 21’ 1.63
> 10" grade 6 28.6 15 71.4 (0.21-1.63)
Ga“}f““ﬁ 24 18.6 105 | 814 0.74
Occupation cmploye 0.44 03 415 %)
Household work 13 23.6 42 76.4 ) '
Socio- Upper 4 22.2 14 77.8 115
Economic 0.76 0 35' 379
Status Lower & middle | 33 19.9 133 80.1 (0.35-3.72)
Currently married | 34 20.5 132 79.5 1.28
Marital status 0.70 03 5 470
Others 3 16.7 15 83.3 (0.35-4.70)
Per capita >9 gms 22 19.6 90 80.4 0.93
daily salt 0.84 0 44' 193
intake <9 gms 15 20.8 57 79.2 (0.44-1.93)
% of calories > 80% 17 30.9 38 69.1 543
from 0.017 1 15’ 513
carbohydrates < 80% 220 15.5 109 84.5 (1.15-5.13)
Per capita > 50 gms/day 3 50.0 3 50.0 493
daily 0.97 (0.82-21.9)
refined sugar <50 ng/day 34 19.1 144 80.9 : :
Per gapita > 25 gms/day 7 21.2 26 78.8 1.09
daily 0.86 (0.43-2.74)
refined sugar <25 gms/day 30 19.9 121 80.1 ) ’
Recognized Yes 3 23.1 10 76.9 190
importance of 0.72 0 31' 463
lowering rice No 34 19.9 137 80.1 (0.31-4.63)
Family/ Yes 7 16.7 35 83.3
household 0.526 0.75
NCD
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After adjusting for age and education, the participants who had consumed more than 2200 calories

were obtaining more than or equal to 80 percentage of calories from carbohydrates (p value 0.018),

(Table 21b).

Table 21b Adjusted odds ratios between calorie intake (> 2200 kcal), demographic and dietary

factors
Risk factor Unadjusted Adjusted odds | P value
odds ratio ratio

Higher age 0.98 0.12 0.757

(36-40 years) (0.47-2.04) (0.52-2.42)

Education above 10™ grade 0.58 0.60 0.270
(0.21-1.63) (0.62-5.37)

Proportion of calories from 2.43 2.48 0.018

carbohydrates > 80% (1.13-5.13) (1.17-5.24)

The associations between dietary practices and outcomes such as overweight/obesity,

abdominal obesity and high blood pressure as well as biochemical outcomes are shown in

Tables 20-25. No significant associations were found between dietary practices and the

presence of hypertension, obesity, impaired fasting glucose (> 126 mg/dl), high total cholesterol

and metabolic syndrome.

61



Table 22 Association between high salt intake with hypertension and metabolic syndrome

Per capita daily

salt intake

Hypertension

No hypertension

Metabolic No metabolic

syndrome syndrome

153 (87.4%) 55 (31.4%) 120 (68.6%)

>9 gm 22 (12.6%)

<9gm 11 (12.8%) 75 (87.2%) 25 (29.1%) 61 (70.9%)
OR (95%CI) 0.98 (0.45 —2.13) 1.12 (0.64-1.97)

p value 0.960 0.698

Table 23 Association between carbohydrate intake and anthropometric and physical outcomes

% of calories No
BMI > BMI < | Abdominal No
from abdominal | Hypertension
25 kg/m? | 25 kg/m? |  obesity hypertension
carbohydrates obesity
39 27 28 6 49
> 80%
(29.1%) (70.9%) (49.1%) (50.9%) (10.9%) (89.1%)
&5 70 59 17 112
<80%
(34.1%) (65.9%) (54.3%) (45.7%) (13.2%) (86.8%)
OR (95%CI) 0.79 (0.39-1.57) 0.81 (0.43-1.53) 0.81(0.30-2.17)
p value 0.506 0.520 0.670
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Table 24 Association between carbohydrate intake and other cardiometabolic outcomes

% of calories | Fasting blood glucose Total cholesterol Metabolic syndrome
from FBG>110 | FBG <110 >190 <190
Present Absent
carbohydrates| mg/dl mg/dl mg/dl mg/dl
8 47 29 12 43
> 80%
(14.5%) (85.5%) (52.7%) (47.3%) (21.8%) (78.2%)
20 109 69 42 87
<80%
(15.5%) (84.5%) (53.5%) (46.5%) (32.6%) (67.4%)
OR (95%CI) 0.93 (0.38 —2.26) 0.97 (0.52-1.83) 0.58 (0.28-1.21)
p value 0.868 0.925 0.143

Table 25 Association between daily calorie intake, anthropometric and physical outcomes

Daily N
]
calorie BMI > BMI < | Abdominal No
abdominal | Hypertension
intake | 25 kg/m? | 25 kg/m? obesity hypertension
obesity
(kcal)
15 22 19 18 6 31
> 2200
(40.5%) | (59.5%) (51.4%) (48.6%) (16.2%) (83.8%)
61 163 197
<2200 105 (46.9%) | 119 (53.1%) | 27 (12.1%)
(27.2%) | (72.8%) (87.9%)
OR
1.82 (0.89-3.74) 1.19 (0.59-2.40) 1.41 (0.54-3.69)
(95%CI)
p value 0.099 0.613 0.480
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Table 26 Association between daily calorie intake and other cardiometabolic outcomes

Daily Fasting blood glucose Total cholesterol Metabolic syndrome
calorie intake | FBG > FBG <110 >190 <190 p ¢ Absent
110 mg/dl mg/dl mg/dl mg/dl resen seft
(kcal)
= 2900 9 28 20 17 16 21
243%) | (75.7%) | (54.1%) | (45.9%) | 432%) | (56.8%)
<9200 30 194 129 95 64 160
= (134%) | (86.6%) | (57.6%) | (42.4%) | (28.6%) | (71.4%)
OR (95%CI) 2.08 (0.89-4.83) 0.86 (0.43-1.74) 0.58 (0.28-1.21)
p value 0.084 0.687 0.143

Those with higher calorie intake had higher fasting blood glucose, although the association was

not statistically significant (Table 26).
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7. Discussion

This cross-sectional survey on dietary practices and associated factors among rural women in
Kaniyambadi, Vellore, Tamil Nadu was conducted using the WHO-STEPS methodology and
a 24-hour diet recall. The study is a baseline assessment for a dietary health education program

being planned in the department by the Community Health Department.

More than half of the women in this cross-sectional survey had education below 8" standard
and 41% were manual laborers, indicating that a large proportion of this rural sample was from
a lower socioeconomic status, as was confirmed by the BG Prasad classification for
socioeconomic status. The sample consisted mainly of currently married women (91%). The
sample of women studied represent women aged 30 to 40 years from the two study villages in

the block.

The major findings from the study were the low consumption of fruits and vegetables, high per
capita salt intake and high proportion of energy derived from carbohydrates, as well as poor

knowledge regarding healthy diet.
Fruits and vegetable consumption

The WHO recommends at least 400 g (5 servings) of fruits and vegetables a day for a healthy
lifestyle, especially for the prevention of non-communicable diseases (16). The study found
low intake of fruits and vegetable (less than five daily servings) among 99% of the study
participants, which was similar to other studies from Tamil Nadu: the CURES 147 study (44)
and the previous study from urban and rural Vellore (20), which also showed that 99% of the

population did not meet the recommendations. The IDSP (Integrated Disease Surveillance
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Project) in 2007-08 (8) also showed that the percentage of respondents consumed less than five
servings of fruits and vegetables per day ranged from a low 76% in Maharashtra to a high of
99% in Tamil Nadu. The average number of days in a week on which fruits were consumed
was around two, while vegetables were consumed on around five days. The mean number of
total servings per day of fruits and vegetables combined was less than one, compared to the
recommended five, which was also seen in the previous study carried out in rural Kaniyambadi

in 2010-12 (20).

Less than 10% of the women in the study identified fruits and vegetables to be important foods
for prevention of heart disease and diabetes and this poor knowledge may be one of the reasons

for the poor intake.

Salt consumption

The current maximum upper limit recommended by the WHO for salt consumption is 5 gm/day
(16). Only 0.8% (two) of the participants had a salt consumption below this upper limit. The
median salt intake of 12.9 gm per day in this study, although only a crude estimate of salt
consumption, confirms the high consumption of salt in India, similar to the WHO’s estimate
of average salt intake per capita of 9-12 gm/day globally. This was also similar to a study
carried out in Delhi, Haryana and Andhra Pradesh (22) which estimated daily salt intake as
9.45 g based on 24-hour urine samples. Although estimation of salt intake is ideally supposed
to be estimated through urinary sodium excretion according to WHO STEPS (46), this was not
practical or economically feasible. Therefore, a method similar to that followed by the National
Sample Survey Organization (NSSO) of estimating per capita monthly expenditure was used,
for oil, salt and sugar consumption .
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Although almost all the participants were consuming more than the recommended intake of
salt, a large proportion thought (48.3%) that they were taking the right amounts of salt, while
43.7% even thought they were taking less salt. This shows that most people are not aware of
what the right amount of salt consumption actually should be. All the participants were adding
salt when cooking, and this is not surprising as salt is an essential component of Indian cooking,
which also does not rely on processed foods with pre-added salt. Women who were working
outside the home (gainful employment) had higher salt consumption as compared to those who

were homemakers. The reason for this was not explored and is a topic for further study.

On questioning the women whether they use any alternative spices to decrease salt usage, most
of them said there was no alternative to salt which can never be replaced. Of those who

mentioned alternative spices, sunflower seeds, tulsi extracts and cinnamon were mentioned.

Carbohydrate consumption and calorie intake

In this study, 75.5% of total calories on an average was from carbohydrates, which was
similar to the results of the CURES 147 study in Kancheepuram district, among adults aged
> 20 years (16). This was higher than the average for the whole country (57.4%) for rural
populations) as per the NSSO) (55). Majority of the participants (89.7%) however, felt that
lowering rice in the diet was important and 80.1% felt that a predominantly rice based diet
causes health problems. This could mean that there is some awareness now among the rural
population of the need to change from a diet that is almost only rice based with less
consumption of millets and whole grains. However, the current consumption pattern still
reflects an unhealthy choice of high consumption of refined cereals, with a lack of diversity

of cereal intake.
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The median calorie intake among women aged 30-40 years in this rural area was 1833.68
kcal, which was lower than the median intake for all adults > 20 years in the CURES 147
study (2034 kcals) (22). Those with higher proportion of carbohydrates in their diets were
found to also have a higher calorie consumption.

Assessment of knowledge regarding rice consumption revealed that in this study, most of
the women recognized the need to decrease rice consumption, while half of them mentioned
that increasing millets and whole grains in the diet could help prevent diabetes. This
indicates that the many but not all women had knowledge regarding need for diversification
of cereal intake and decreasing intake of refined carbohydrates.

Consumption of refined sugar

Only 3.4% women in the study consumed more than the upper limit of 50 g/day of sugar (WHO
recommendation for maximum daily consumption corresponding to 10% of total calories from
sugar), while 19.9% consumed sugar more than 25 gm/day (WHO recommendation for
maximum daily consumption corresponding to 5% of total calories from sugar). This indicates
that excess sugar consumption is not a common risk factor in this rural population. However,
the estimate from this study was only a crude estimate based on monthly household
consumption of refined sugar and does not include sugar from other sources (processed foods,

food eaten outside the home etc.), and therefore may be an underestimate.

Also the monthly household consumption was divided by all the household members, it
represents average per capita intake for the houshold of the participant and may or may not

reflect the consumption of the participant herself.
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Anthropometric, physical and biochemical risk factors

In this study 12.3% of the study participants had hypertension, which had not been previously
diagnosed. These women were referred for further confirmation and treatment to the secondary
hospital run by the department. One in three of these young rural women (34.1%) of the women
in the study were found to have a BMI of more than or equal to 25 kg/m?, indicating the need
for prevention of obesity in this group. This was higher than the prevalence of overweight in

NFHS-4 for both India (15%) and the whole of rural Tami Nadu (25.4%) (9).
Impaired fasting blood glucose

Among the study participants 15% had impaired or raised fasting blood glucose (= 126 mg/dl),
as compared to 7.1% in the whole rural block for all those aged 30-64 years in the study in

2010-12 (20).
Dyslipidemia and the metabolic syndrome

While 46.7% of women had HDL of less than 50 mg/dl, 16.9% had elevated triglycerides of
more than 150 mg/dl and 14.2% had total cholesterol of more than or equal to 190 mg/dl. In
2010-12, in the previous cross-sectional study in Kaniyambadi the percentage of women aged
30-40 years with low HDL was 81.9%, percent with high triglycerides was 15.3% and
percentage with high cholesterol was 24.2%. These differences are probably due to the
differences in sampling as this study was done in only two villages, while the previous study
was done in a larger population (3799) from nine villages. Metabolic syndrome was present in
almost one-third (30.7%) of the women (presence of any three of the risk factors mentioned in

the IDF criteria) (54).
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The prevalence of NCDs obtained in this study (e.g. hypertension, metabolic syndrome) does
not represent the whole block and is meant only to serve as indicators for evaluation of dietary
intervention programs to be planned in this area using information regarding dietary practices

obtained.
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8. Summary and conclusions
Inadequate consumption of fruits and vegetables was almost universal among the women aged 30-
40 years old in the two study villages. The study found a low average intake of less than five daily
servings of fruits and vegetable among 99% of the study participants. The mean fruit and vegetable
intake per day was 0.79 servings. High salt consumption was another major dietary problem as the
median per capita intake was 12.9 gms per person per household. All the participants were adding
salt when cooking. None of the women were aware of any alternate means for enhancing taste
other than using salt. The other major problem with the diet was the high proportion of
carbohydrates in the diet. On an average 75.5% of total calories was from carbohydrates. In
addition, one third of the women have metabolic syndrome, one third were overweight or obese
and more than half of them had abdominal obesity, with very few having any leisure time activity.
This implies that this group of young women aged 30-40 years are at high risk of developing
NCDs, with cardiovascular risk factors of improper diet, overweight, abdominal obesity and the

metabolic syndrome.

The information on dietary practices and knowledge from this study will be useful in planning of
health education and primordial prevention targeting the rural women. Educating women
regarding benefits of low salt intake and consequences of high salt intake will help them influence
families and enable them to train their children from early age with good dietary habits. By
educating women and thereby reaching communities it is possible to try to bring about a

community-wide change in diet, thereby decrease the rising trend of NCDs in rural India.
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8. Recommendations

There is a need for a dietary intervention program targeting young rural women and ther

families. Rural women in the age group of 30-40 years are at risk for NCDs due to risk factors

such as poor knowledge and practices with respect to diet, in addition to being overweight.

Health education regarding various food groups and knowledge regarding balanced
diets and the relationship to prevention of NCDs needs to be planned.

Health education in the form plays, pamphlets and posters etc. can be planned for the
whole family, including educating young children.

Families of those with NCDs can be targeted for health education on diet.

Storage of other cereal varieties such as millets (e.g., saamai) in the government’s
Public Distribution System will be helpful in increasing availability.

Messages must include the recommendations on salt intake, fruit and vegetable intake,
sugar intake and increasing diversity of cereals.

Increasing availability of fruits and vegetables through alternative means of

agriculture in draught prone areas (house gardens) must be encouraged.
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10. Limitations
The WHO STEPS methodology recommends use of urinary sodium to analyze salt
consumption, which would have been a better indicator than per capita intake based
on monthly household consumption, which is only a crude estimate. It is possible that
the actual intake was higher as the participants may have also taken food from outside
their homes, with salt, oil and/or sugar. In addition, guests/non-household members
may also have consumed the food prepared in a household.
The 24-hour recall was done only on one day and may not represent the usual diet of
the participants.
Only two villages were included in the study and the sample size was small
Random selection of villages was not done as selection of villages was based on
feasibility and ready availability of volunteers for the dietary intervention program
planned in the selected villages.
Per capita consumption of sugar was calculated based only on refined sugar
consumption and does not include all the free sugar consumed, which includes both
visible and invisible sugar. Thus, this could be an underestimate; however, it is not a
major limitation as the 24-hour recall showed that consumption of other sweets and
sauces was low.
Per capita oil consumption was also only based on monthly household expenditure
and therefore is only a crude estimate, as for salt and sugar.
Amount of fats consumed was not calculated separately as saturated and unsaturated
fats; similarly, protein intake was not separately calculated as animal and vegetable

protein intake.
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Annexure 1: Study Information sheet (English)

You are in the village, which will be receiving the intervention: first /second
(to be filled by investigator while handing out this form)
What are Non-Communicable Diseases?

The term Non-Communicable Diseases denotes a group of health conditions that result in long-term
health consequences and most frequently create a need for long-term treatment and care. These
conditions include cancers, cardiovascular diseases, diabetes and chronic lung illnesses. Chronic, non-
communicable diseases (NCDs) are the number one cause of death and disability in the world. Many
NCDs can be prevented by reducing common risk factors such as tobacco use, harmful alcohol use,

physical inactivity and eating unhealthy diets.

Obesity is associated with increased total mortality and increased risk of disease or death from
cardiovascular diseases, diabetes, and several types of cancer. It does so by increasing high blood

pressure, blood cholesterol, insulin resistance.
EFFECTIVENESS OF DIETARY AWARENESS PROGRAM IN THE COMMUNITY:

The cause for bad dietary habits at the community level is said to be mainly poor knowledge and
decreased motivation. The aim of this study is to assess if providing the community with the knowledge
that they might lack along with motivational activities over an extended period of time changes their
food habits for the better. To do this study we will select 2 villages in Kaniyambadi block in Vellore. From
each village we will select 130 women between the age of 30-40 and check their height, weight, blood
pressure and also assess in detail their food habits by asking a number of questions. Blood will be
collected from the selected women in all the four villages, to assess sugar and cholesterol levels. All those
who have abnormal results will be advised what to do next. After that, one of the two villages will be

selected for the next step.
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This village will receive multiple levels of information about healthy food habits and how foods we eat
lead to the diseases we acquire if not chosen smartly. For this purpose various modes of educational and
motivational programs will be conducted in the form of training women from the village on healthy food
and various methods to cook them. These trained volunteers will conduct cooking and education sessions
for other women in the village. There will also be a ‘Food Mela’ where the villagers can cook healthy food
and exhibit and will also contain exhibits of proper methods of choosing the food we eat. The other two

villages will have a mass education program.

After two months, women of age 30-40 will be selected again from the 2 villages and they will again be
checked for height, weight, blood pressure and reassessed about their food pattern or any change
following the educational programs. The village that has not yet received the intervention during the
study will receive further education at the end of the study. As a result, you might receive the intervention
during or at the end of the study depending on which village you belong to. In addition, some women
who were tested before the programmes started may not be tested after the programme while some of

them may be tested again. As we are selecting women randomly this is unavoidable.

What the study participant is supposed to do: Kindly answer all the questions after thinking it out
thoroughly. You are free to say that you are unaware of the answer to any questions you are asked. Do

not make false answers to questions.
Important Information to the participant:

Participation in the study is totally voluntary and you are free to withdraw at any time, without giving any
reason, without your medical care or legal rights being affected. Your identity will not be revealed in any
information released to third parties or published. In case of any doubts regarding this study contact the

Investigator using the below mentioned mobile number.

Department of Community Health

CMC Vellore
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Annexure 2: Study Information sheet (Tamil)

U6y elleugibll UBPBW LIgeuLD
LLID LIS &l

o mB6T HITOHABEG GFHTHI Hovall HULID 2 _awih: (WHV/QTewiLmaus (BEH UISTENTT60
GBGHILL  Gauemnguigl,

OaTBmIL LyeuT GBTUIS6T 61660 616360 ?

HewIL&Tev  HCITHSWIOBB  elleneneydemenujld Hewil  [BrelT  FHFemg OBBID  SHeueiliL]
CopmauliuBld 2 L60 BV GHOBUUTHH6T SHTel RbdH OHTHBmIL LFeut GmpTUissT. SBbdH 2 L 6D
B6L GHeoBLUT(HS6Te0 @Hwid Foupbsul L ChmuiseT LUBBICHTUI FTdsenyCHTUI WBMID HIenFuiysd
FOUBSULL  CHTUISET SILMGD 2 0EHH0 gBUBLL MU LBHBID OFweedLL  (pIQWTH
Quieotenind@ b CHTBmILTeT CHTUISET (PHBHTTEMIOTE 2 66Nl LenHLIgH@GHD UIPdHDBLID
G DIMHBSHID UPSSD 2 LBLUUIBFS @eiemw BB  PCITHSIWILBB 2 w6y LILPSHSLD
SpFWeBenB  HTHHTe0 RbH OHTBBILTeT GHTUISemeT [HTD  HeNTHT0 2 L 60  LIHLD6T
2 WpeEE USHMS almenalliugil ol RHw  Foupbsomen CpruiseT BIey GmTUl WLBMID
UsvaIeSWITe  UBBIGHTUI gBUBSBHEG 2 BIHMeuTd meHamaH BbH 2 L 6O  LIHLD6T
QArHH QBTHIY QrHHHHe0  Osmupliy wBmIb Rengiellsl GFuwIOLILTenD peooTsds  GLoBaeuiL
CrTuiBeme 2 (HAITHHBSE

2 euie] LIpHSHISET uBBlw elifiiijemrirey SHLLb

FPSHTWHHe0 @QIoTHTWTer HIOBB 2 60| LINSSHHISEHHEG STJNID SIS HHMDH
UBBlw  Geopeutel  SSleYd GHewmeuren 2mbGHallwTG. RbH uielsr Crresllo o e
UDEHINSSMHIGB6T LUBBIW  Sipflenauu|ld DSBS  2mbGHal  OFWeOLITGHMETUD  FLPSHTU
Sienaled OBTHHH LlemennT DIHTed gBLL Sanlgul FBLLTET 2 _6016) LSS 6)UDHSH LOTBBHIGHEN6IT
wHUTH CFUMHSTHL.RHH WUNBETE Coueureny DbBHH SeielwibuTy qemiudsd 2 et
Brei@ &gTomssT CaHTHOSEHBUILLLE CHTHOSBHHI LLL @6lbeurm HITosHHed 65
Quemigeit (30 @wpdHsv 40 auwig euemy) CHTHOHBHHILL{H DeuTHelen 2 WD 6L QJHdH
WHHLD SieaiB CFwIL@BD WwBBID SieuTseflsr 2 ewie] LipdsmissT uBns Cssiealser G5l (h
SBWILGL CHTHOHBESLL L CuUaISTLOhbHH FTdHHem) OBEBID QBT SisTensd  HULIH
Qi RQrHab aBEHSUUGD  RbheH UCFTHMmamUIL DFTHTT Di6NTe] 2 _6IT6NITHEHDHE
SIBHHI eleten GFuiul GeuewiBLD 6T6iImI L EeLTFeMe QUPRIGLILIBLD [BI6IE SFTORIG6MeVID S
uBpl QUTEH &HTHTY SHevell AIPHBIGLILIBLD.

SbHs sl Liome 2 @gmonseilelmbs 1 &Symon  CHThOHEHHBILGD RbdH ST
HITORIEEMED HeVeL HUGITHHUILDTET 2 606 LIPHHMBIGET IOBBID HIOBB 2 6WI6)|EH6IT  6Tel6ITH]
Crruimemen 2 (HauTH@GHID 61t CFUISHHeT e fleldbalILBD BHBETE Heval LOBBID 2emdHEGHeIIL]
HaFFHH6N BLSHILUGD SHBHTH Ot OHTeRILTHEHHE WCITHSWIDTE 2 _6wie)] LOBBID
SbH 2 _euenel SHUmflds HIomer Fenowlsd (Wewm LB 4 uGsHsents LuiBdd efdsliubio
ulid  QuBp @AbdH GUewT OHTEWILTH6T HITIDHH60 2 66N  1DBB  GLIEKIBEHHE LOTHID
Amupeny  UUIBF  SEMOUTTSHeT. 2 _6wie] HEHalPTaID BLHBHILUGID DHO SHITD  1DHH6NT
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ACITHHULIOTR 2_6WIa|HemelT FemohHH ST Fb@ emeUlILTTHeT SHelly HECImehaWLIDTET  HFLOTes
FEDIOUIEL (LPHMBHMEMULD 2_60Ia|HeneN ST Fuled emeulILmTaHei

QuUeurs @by wrHflwmer  GFwsLpemB  FHLMEeT 1 HImoHHed  GFwsOLL (B
(WPIQ6UML_HHLI6H 6160160 [HETMLOHEIT GJBLIL(B6TT6NGI 6T6diLiend ipsiul elLoLSIeTEBID Sigemmed 30
AWHIHGHOL 40 QULIFHBEHGH6T 2 _6ien CUeidenen bk 2 HTonhiseied CHTHCHBHH 2 _wyld
6Tl LOBEID QTHH DAWHID 61hHD RHBHOCBTD 2 w6 LSS PSS RIG6T  LwIHLD
AUTG GFuiwiu@GLD.

BbH IBBHIGmeT QL Uil CFUIWLULTES SHFTosder wrbBprasCem® QUL (B urTss
CumadlsiiCumd QpewiLmeugd ufl@srdemand@ et emLuip OQFuiwiuLrs @HgmosBse Q65
reHfl 2 ewie] UPHSD WLBBILD 2 6we] OFLWWD @wWenp uUBB  &Hsval  BEBID uwima
Slel b BLILBLD.

Qbd P LHGIBHG — (wsiemed  LfGFTHewenr  QFWwWNLLL  OQueissT  SIb(Lpenm
ufi@greemends@ 2 LuBSHSUULTOsID gBHambe ufGFTHsaiuLTs  OuetiasT  SLbpsnnm
ufi@Frmemend@ 2 L LUBSHSULTD. BFH HeliTdhd (PIQUITHEH 660 6TEIMTe0 QU6TISHEM6N  [HTLD
CaTey GeFuiud (B Sy 2 6iTeng).

RSP LD  QFWEOLLTSH HITHH60  BRIH6T SRHHHTEL  HeUemeLLILL  CoUsHILTD 2 mIGH6iT
HmosFHevld Qbsd GFweourd S LBIGeT BL SHHULBLD.

SelBers puUT CGFuiw Ceuswiguigi:-

sleveum  GameiallaEnd@d  Curdldbs  udHsd  oelbs  CouewiBlo GCseald@ — UFHsd
O flwealsvensy stermpTed GG Tluialevsnsy 616TMI HUIBISBTIOE GCFTELEV6VTID.
SuelBeETen BUBSBES WHBAW GFUIg:

bH PUIeled HTMIGET (LpeieUbH H6vHEH OEBTeiTougH OBBID 61hH CHISHHeVID H6vbHSH
Qsmeitenm @INILGI SHTFenID CFTEL6VTIOEY OBIILIG] 2 HiH6Hl6 HHHIO SHeueliliL] LOTBTIDD Fl L
o flemio OTBITOEL BILILSBSGHD 2 Meno o 6. 2 mSemen UBBIW GWIY 61hdH CFuiglulsvid
APSIMTD BUT WHHUled OFfeldsiiir wr Lrg. @bs pule] uBslu FHCHHIW HHI60 GHID
Oxfw Geusmr(hOosfsd @ba MBHLIBLF stemr 2 6o yuleumenflLd GHTLT GEHTeiTeneyD

FPBHHEL HIEMM
SHmlerogiel oHBHHIN Heoelfl. Geuorit
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Annexure 3: Informed Consent

Study Title: “Effectiveness of Dietary Intervention Program in the Community.”

Study Number:
Cell no:
Date: / /
Subject’s Initials: Subject’s Name:
Date of Birth / Age:
(i) [ confirm that I have read and understood the information sheet dated for the above

(i)

(iii)

(iv)

(v)
(vi)

study and have had the opportunity to ask questions.

[ understand that my participation in the study is voluntary and that I am free to
withdraw at any time, without giving any reason, without my medical care or legal
rights being affected.

[ understand that the Sponsor of the clinical trial, others working on the Sponsor’s
behalf, the Ethics Committee and the regulatory authorities will not need my
permission to look at my health records both in respect of the current study and any
further research that may be conducted in relation to it, even if | withdraw from the
trial. I agree to this access. However, | understand that my identity will not be
revealed in any information released to third parties or published.

[ agree not to restrict the use of any data or results that arise from this study provided
such a use is only for scientific purpose(s).

[ agree to take part in the above study.

[ agree to give blood samples when asked and to investigate on the bloods withdrawn

from me and I agree for my height, weight and blood pressure to be measured.

Signature (or Thumb impression) of the Subject/Legally Acceptable

Signatory’s Name: Signature:

Or

Representative:

Date:

Signature of the Investigator:
Study Investigator’s Name:

Signature or thumb impression of the Witness:

Date:

Thumb impression:

i

i

Name & Address of the Witness:
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Annexure 4: Informed consent (Tamil)
SpWe6L LIBIGHMHUTHSETET &86U6V6T&H&LILLLSMETET @) 600TsH8LILIL.6ULD
U6 HMULIL]: “FNSHSFH QFUIWESIQU 2 eorallpenm e ;BEHE560 Bl uller

Lweotm(m”.
SLUl6] eTevor:

C5H): Cell no:

UBICEHMLUIUfl6T &606VLIG LIS S18 86T:
UmBICsmUafledr QuUWI:
Ymhs C5H .. euwg:

CHHUWILLE Gev QFMLLLL UIRGEHTET SHHaI LIQaGHms LSS

L bS50 &meoorGL6dT eTevrayld CHeMallCHL S 6TetTd @ eumMUULIU6TS&SLILIL L Q&6 LD [HITeoT
2 MG e6fleHCmer.
@bsS Ul 6reoral LIBIQSGLIL] SH6TeollFengFUlmenr QFW6 earalld @)bHs
eI BHE 6ThHE CHISHMID 6THS STIEUTN PESTINE 6T60TH DHSSI6N
SalefllIL&CHT FLL 2 flemwsCasm absals UmdliLwlarm ellev & &a s meTeT 66 G
VW &HHTD 2 @@ eeralld eT6rdE L& ma
. BTeT @b UeNeBHEE NeusEHREHE&ETEILTAING @hs Ueln&
QIPBIGUAITSECHETE alf Frilley Calemev LIMI&EGL MHMaITSHEHHESHT
QABMIWEMGEET G LDMHMID 6R(DMHBIGLOENM 2,60 600T LITETTHEHHEST 6T60TS)
SLEUETTTBIGEN6T @)HS5 bUieNeT SHTIeorom&HECalT @& FLDWBSLOTET Fo.(h &6V T60T
QITUFSR STIeooTOMHEaIT LUMTenalull 6rergl inGg CHemealulevemey 6r60TLISI
TOTGGLLIIRME . @hS NMEHEFHL (G 6T6016HE FLDING. 6T6fleIlNEg 6TeoTd
S|MLWITETLD eRETMITD BLTHEEHEG Q& FleNGaslILBLID 6THS HoHaIe0an
QauefllIL@Q&SLILLCT 3evevg LNTsfleasLLL Gl DMLLTE 6TeTe|ld 6Terdh S

L& mal.
@Qbs UNOBHE PSS HHaleL InMMID WIge|sefler Lwearum®h < /mlellule
ATTUFSR CHTHHEMGL @UHEHGID euampuilevd BT &HmeT &H &M HES
FOLE&H CMeoT.
BIeT @bg Ulalley LIBIA&HHE&S 66rsE FhnGLD.
@QbS WUNSTOUTWSE @585 UFCHFTHmMeT QFUISIQSHTETETa D 6TeoTdl 2 WITID 6Tt
GUTETMEUMENM I|6TEHSHA|ID FLOLNG) &5 CMe6oT.

LBIGsHMUGN 6T emasUQWWSSI/QUIHeNT6) 3j6emLWmerLd

c5 9 [
&G UCIIMGHC ey Giwy: &R S

2|V6V G QUEBENTEL S|6mL_UIMETLD:
UrSpS:

Spulaumerifler ensUIQUIDSS:
ayleumerfledr QW
FTLAWeT & UQWWS S
QUGN TV S{6m)L_UWIMETLD:
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Annexure 5: Questionnaire English

Diet
Smoking
Alcohol
physical

1. Location and Date

2. ID Number

3 Village name

4 ID Number

5. Date of completion of the instrument Ll I

Father Name:

Consent has been read and obtained 1.Yes

2.No

If NO, END
7. Interview Language 1.English

2 Tamil
Time of
interview I Ry e B

hrs mins

First Name:
Husband/

Male 1
10.
Sex (Record Male / Female as observed) Female 2
11. What is your date of birth?
Don't Know
IR I O SN Ry I I I
12
Years
H Id ?
ow old are you L
13. In total, how many years have you spent at school and
in fulltime study (excluding pre-school)? Years
L1 1
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14. What is the highest level of education you have No formal schooling 1
completed? Less than primary school 2
Primary school completed 3
Secondary school completed @4
High school completed 5
College/University completed |6
Post graduate degree 7
Never married 1
Separated 3
Divorced 4
Widowed 5
Cohabitating 5
Refused 7
Government employee 1
Non-government employee 2
Self-employed 3
Non-paid 4
Student 5
16. Which of the following best describes your main "
work status over the past 12 months? Homemaker b
Retired 7
Unemployed (able to work) 8
Unemployed (unable to work) |9
100 Days Work 10
(Specify)
17. H le older than 18 , includi
ow man.y pgop e older than 18 years, including Number of people
yourself, live in your household?
18 and above |
Less than 18 |
. . ] L1 ]
18 Taking the past year, can you tell me what the Per week
average earnings of the household have been?
(RECORD ONLY ONE, NOT ALL 3) OR per month [N R
OR per year | L 1 |
Refused
19. Does anybody in your family have NCDs (family history: Yes specify
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No

If yes who?
Duration:
Question Response
20. Very important 1
Somewhat
How important to you is lowering the important
rice in your diet? Not at all important
Don't know 4
21. Yes | 1
Do you think that too much rice based No | 2
in your diet could cause a health Don't know | 3
problem?
22, Yes | 1
Do you know any food that protects
. . No | 2
against diabetes:
Don't know | 3
23. Yes | 1
Do you know any food that protects N 5
you against heart disease: °
Don't know | 3
24. Yes | 1
Do you know which food protects you N 5
against cancer: °
Don't know | 3
25. Yes | 1
What do you think which food is
No | 2
unhealthy:
Don't know | 3

87




26.

CORE: Diet

The next questions ask about the fruits and vegetables that you usually eat. | have a nutrition card here that shows you some
examples of local fruits and vegetables. Each picture represents the size of a serving. As you answer these questions, please
think of a typical week in the last year.

Question Response
26a. | Ina typical week, on how many days do you eat fruit? Number
of days
[
26b. | How many servings of fruit do you eat on one of those
days? Number of
servings
L1
26¢c. | In a typical week, on how many days do you eat
vegetables? Number
of days
26d. | How many servings of vegetables do you eat on one of Number of
those days? Servings
[
27. Dietary salt
With the next questions, we would like to learn more about salt in your diet. Dietary salt includes ordinary table salt, unrefined
salt such as sea salt, iodized salt, salty stock cubes and powders, and salty sauces such as pickles or salty dried fish (see
Showcard). The following questions are on adding salt to the food right before you eat it, on how food is prepared in your
home, on eating processed foods that are high in salt such as [insert country specific examples], and questions on controlling
your salt intake. Please answer the questions even if you consider yourself to eat a diet low in salt.
27a. How often do you add salt or a salty sauce such as soya Always 1
sauce to your food right before you eat it or as you are Often
eating it? Sometimes
(SELECT ONLY ONE)

2

3
Rarely 4
Never 5
6

Don't know
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27b. Always 1
How often is salt, salty seasoning or a salty sauce added Often 2
. . . . 5
in cooking or preparing foods in your household? Sometimes 3
Rarely 4
Never 5
Don't know 6
27c. | How often do you eat processed food high in salt? By Always 1
processed food high in salt, | mean foods that have been Often 2
altered from their natural state, such as packaged salty )
snacks, canned salty food including pickles and preserves, Sometimes 3
salty food prepared at a fast food restaurant, cheese, Rarely 4
namkeen, mixtures and processed meat.
Never 5
Don't know 6
27d. Far too much 1
How much salt or salty sauce do you think you consume? Too much 2
Just the right amount 3
Too little 4
Far too little 5

Don’t know 6
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Do you do any of the following on a regular basis to control your salt intake?

(RECORD FOR EACH)

28a. Limit consumption of processed foods Yes 1
{E.g: Mixture, boatie, vadaam, Maggie, kurkure etc..} No 2
28b. Yes 1
Look at the salt or sodium content on food labels No 2
o
Yes 1
28c. Buy low salt/sodium alternatives
No 2
Don’t know 3
Yes 1
28d. No 2
Use spices other than salt when cooking Not possible to replace
3
Yes 1
28e. Avoid eating foods prepared outside of a home No 2
28f. Do other things specifically to control your salt Yes 1 IfYes, goto other
intake No 2
Other (please specify) | A1 1L 1L 1 |
29. The next questions ask about the oil or fat that is most often used for meal preparation in your home.
29a. | What type of oil or fat is most often used for meal Vegetable oil 1
preparation in your household? Lard or suet 2
Butter or ghee 3
(SELECT ONLY ONE)
Dalda 4
Other 5
None in particular 6
None used 7
Don’t know 8
Other A1 1 1 1 11
29b. | On average, how many meals per week do you eat

that were not prepared at a home? By meal, | mean Number
Don’t know

breakfast, lunch and dinner.

30. Household consumption of foods:

These questions are about the amount used for your entire household for the last 30 days.

30a. How much salt did you use for the entire household in the last 30 days? ------------------ kg

30b. How much sugar did you use for the household in the last 30 days------------ kg?

30c. How much fruit was consumed for the household in the last 30 days? ------------ kg

30d. How much was the vegetable consumption for the household for the last 30 days? ------------- kg
30e. How much oil/fat did you use for the household for the last 30 days? --------------- litres

Types of oil/fat used: ......cceceeeveivececeireceee e
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31. Physical Activity

Travel to and from places

31. The next questions exclude the physical activities at work that you have already mentioned.
Now | would like to ask you about the usual way you travel to and from places. [For example, to work, for shopping, to market, to place
of worship]
3a. . . Yes 1
Do you walk or use a bicycle (pedal cycle) for at least 10 minutes
continuously to get to and from places? No 2
In a typical week, on how many days do you walk or bicycle for at least Number
10 minutes continuously to get to and from places? ofdays | |
How much time do you spend walking or bicycling for travel on a typical H.OL”S DL . L
day? minutes ' .
hrs mins
31b. Do you do any additional exercise in your free time, to increase
your activity e.g. walking fast, jogging, sports, aerobics etc. for Yes
at least 10 minutes continuously? " If Yes Specify
0
3Mc. If yes,
How many days a week/month do you do this.
31d. On a typical day when you exercise for how many minutes, do
you do so? -
min
3e. When__
When did you start doing this leisure time activity and why?
Why__?

32. Alcohol and Smoking

32a. Do you currently smoke any tobacco products, such as cigarettes, cigars or pipes?

e Yes 1
e No 2IfNo,go to skip

32b. Have you consumed any alcohol within the past 12 months?

e Yes 1
e No 2 if no skip entire

32c. During the past 30 days, how many times did you have four or more standard drinks in a single drinking occasion?

(120 ml of hard liquor)
Number of times------
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Physical Measurements
Blood Pressure

Blood Lipids

Blood Glucose

Systolic
mmH
Reading ( g)
Diastolic (mmHg)
Height in Centimetres (cm)
Weight

in Kilograms (kg)

Waist circumference

in Centimeters (cm)

Fasting blood glucose mg/dl
Total cholesterol mg/dl|
Triglycerides mg/dl|
HDL Cholesterol mg/dl

LDL Cholesterol

mg/dl
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Annexure 6 : Questionnaire Tamil

1. @LW mHmih C5H LH6v
2. .
@UITLDLD 1D | | | | | | |
3. ST QU
4. . . .
GBIy &mevorLIeUF 1D L
5 smell WIYE5S CHH | [ R HE SR SN N S M
LIl g6ev, CHIsmeorey, QM WwMHmId QuUWT (U6
1. &b
6. | @liuser UMPSSLILLG QUOLILILL S 2. @evemev
©)6VEmIEV GTEOTMITEY, (LOLY6Y
1. SymIHeud
7. |epismeore QM [Qury U&GsSsan] 2. sUAlp
GIBJ & TEOOT6V
(8LF)IJ'Lb [24 1 ] 1. ] ]
neoofl  GBY hrs: mins
&HQ&HMT ]
9. (WL&H6V QLUIWI
10. LimedleoTLD (UTIemeUsH &S 21,6007 1
24,6007 / G LI 600T 6T6OT M .
GU&&aD) GLIevOT 2
Biiser Lmbs CHF eTedTeor?
11 L | | L | | L | | | |
Qs lung dd mm year
12. . . . 6) (IH L_MG1 & 61T
2 MIGHEHHGS 615 & 60) 60T
QUUISI? |
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13.

QLTS &5 36V 615 55 60)60T
6)(IH LBl & 6IT Brig 6T
Lemerfluiley wmmIh WwCHr
g Lidlev Grrld &WSSTSH6T
(LoLpemeL Wy LieTerf]
S5 5 ?

6 (IH L1861

14.

Pragser WYHs We AFs 6rey
LIQ LIL] 6T60T6oT?

15.

© MBIGET F(IHLOEOOT [Hl6M6V 6T6OTEOT?

Frflwmeor Uemerflll LgLliy 1
@) 6LEM6L
QBMLEHEHEHLMeW 2
L& GMMaUTS
Q&MTL&HSLI
WL emLUHD
BHBlemevll 4
ueerfl W pemLwmm
Gevmlemevull LieTerfl 5
WL @emuHm
FHeoayrifl /6
LIV &HE06V&H & P& LD
WL WDD
L g Ciy
G (HLOETOTLD 2,607 5 6LEM 6V
SHCLMEH & (HLOGOOTLD 3,60
Ulba eumpgey
aNeUTs:Js 5 meor

Lefterfl 3

g emeu
CEFJHG UMDG6V
NoYull: e}

16.

Q&TH&ESLILIL(h6TeTauMMIGT 68l
&SLIHS 12 LMSHEIG6T6 2 MIseT
WERW Calemevemnwl LWISGFFMIWITSS
aleurfleamma?

278 2erifluiry
Seoflwmy eeridlwiy

FUWQSTLHlev

GU(HLOTEOTLO MM

LD T600TEU [T

Q[aVaVE:Y: Yy

@ueQumm 7

GouemneuuN6eur (Geusmev 8

Q&EuwIw wumns) 9
Gauemevuwilevevm (Geuemev

QFUWIW (PIQWITSH)
nM&s 88

D Ol B W N0 O WD~

17.

2 mGeT GhHLULUSHe  BrIG6T
2 LLUL 18 aw®m& GumuULlGLMTF

61556060 GLIT UMD 60TMmeoT T2

6TH & 6M60T D& 6T
L1
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18. HLHS GUMBLESMS dBO\HSIE | @Mssve
@ &mevor(h), 2 mi&GeT |L—L 1 |
GIQMNES gl |[sheos vrssSne |
6U(HLOITEOTLD GTGOTGOTEU TS |— —
@\ IHH6 & 60oTm! sl O M08 |
Q&FMeL6L (LLQULOMT? LOMISS
(606 M L (IO L& ey
Q&FWWeLD, eLOGOTEM MU LD
3|6V6V)

19.

2 MG GHWLUSHO) WTHEHESTUE QSTHMTS TS &H6T 2 6vorLT?

KT

@\6V6M6V

QLD 6TEOTMITEV, WIT?

6TEURIETE)| &MTEVLD:

Gapadl LUSev

20. . . . . . ; f 1
2 mIEGeT 2eualed SflRemws Geomliug 6z @&?@LULP

> RHEBHEG  GTeUAIETEY WHHWID  eTedTay JCHM (50‘::5@“-'”3 2

8] 6076078 &) 1517 & 61T &5S0ME 3
WEHR WLl6vemev

esflumg 4

21. o MIGeT 2 euallev We HFeE R FIiHS Qb 1

2 aTe)] 2 LBVECHEOIEGmET  allemeTel @ @evemev 2

6T60TMI [Bl60Y6OTE G T 86T T2 Qsflurs 3

22.

FIHHmT CHTWIOIMBHS LUMSSTEHEGD JCHeIN
D _6U0T6) 2 MISGEH&HGHS QSHluLDT:
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23.

@Qmsw ChrTWNGHs UMH&HETHESGL gCHemID
D 600T6) 2 MIGEH&HGHS SHluLnT:

24.

Uom  ChTUId®GHE UMSISTEGSL  geHEID
2 6o0T6) 2 MIGEHEHGS QS lunm:

25.

6TH% 2 60016 2 LVBVECHE eTeorm  [HiigGeT
151606078 S NI T 61T :
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WERWLILGS : 2 6006

26.

@eofl eu@pd ComeaTallsmeT BRIGET TLQUTRSID 2 600TedIln LIPMHIGET MM STilgsemerLiumnl
CHLG. @BIE HOLGHGWD LILPHIGET MHMID &HTUISMNSGERHETET 2 GTJeTD Q&ML 2 _6T6)
SIL6ML  6TeTedlILLD 2 6Temgl. @6IGQaIMH LIL(OND 6@ 2 60slld 6Tamealds GMl&E&Han. @bhd
CHaTlEHEBHEG UHealsGeUTE &LHS QIMBLEFOL eTLCLTSHIM GCUITI6TET 60H UTTSS
W6 FalbHS BleneTs S8 0 &MeTeTa]LD.

26a. | TLIGUIMGILD GUITEETET 62(H UTTSHH6V 6T5HSH6M60T [HITL &56T
Lpmiigser Frilihefiser ?
585 6rfl6or
6T60OT 6001 &5 60) &
Qaflung
26b. | QIQUMMIET 6@H BTl 6THHMET (e  [HHIGET 675 & 60)60T
Upmiser Frlll@efiser ? (Wwenm
Qg
26c. | eTIGUIMEILD GUIMTEIETET 62(H UTTSHH6V 6T5H5H6M60T [HITL G56T BITL_&6rfledr
sTsmser srillefiser 2 6T600T 60011 85600 &
AE S
26d. | QeummIeT @ BIefley erGHemenr  (Wenm  HiiseT
sTsMser  Frllil@efTaser? (BTLEH Ll el BT 6rfleor
LweTU® &S] LD) 6T600T 60011 &5 60) &5
esflung

27.

2 eooredlel 2 LiL]

bhS3 eI Cxeatalsmefley 2 miser 2 eorelled 2 6tem 2 Lemuds umn Qsflha Q& meTer
N GLURCMTD. 2 corelley 2 6TeT 2 L] 6T6dT& , SHeValiL], STEHLIL|, CWITIQ6T Q& Meorl 2 L]
MHMID 2 LiLjeTeT GEFmwIm &Fmev Wmmilh CUTaTmaIMenme GMIGGI. (STLF el LIMFHSHa|D).
@ eof] aUHLD BHeTal&H6T BHIGET 2 _medalsEME& MM (NETTHTEH CFFHGID 2 UL, erliulg efl 196y
o eooTe)] SWMHEHEEUUGSME ererlg UMMIWL, 2 U] AHswerer USILGSSILLL 2 6oremnel
2 eooTLIZ UMMIULD write examples , OMMID 2 MGeT 2 eoralldd 2 Lemus SLOLUGSSI0S
LoD &, Bhisear 2 UL GenmelTear 9o 6oorenel 2 eoTLSTsS BHIsGET [Blenerssmeid
CaHLa&ERHEG LFevefl&Easa| .

27a.

BhIGeT 2 coremasnHEG MM (WNETTCTT  3eVeVgl TLQUTWSID 1
2 TN QUTWECHT BiisGeT 2 coralley 6TEUREITEY SQEHY 2
IQ&EH  CFMTWT &M GumeTm 2 UL, IeVeugl Fevsowh 3

o lieTer Gplbllemner GFFLILTTGH6T? )
SILLFeIlnng 4
(@eTedm LG CHFe| Q& UIWeLh) erLIGUIMaILdleuemey 5
Qaflung 6
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27b. TLIQUTWSILD

1
34 &H&H1 2
o miGeT 6fli1g6) Femwelley jevevg SwmFlaslupiD SleuELOWLh 3
aefmraﬁleu STEUEUETEY S|19&81q 2 UL, 2 LiLjeTar QUL & 6T sufaoTs 4
Vvl GpUilemer GFTLILITSH6T? ) i
elIGUMEILAlVEmEY 5
Qasflumg 6
27c. | 2 LIy B G peiTerT USLUIUQSSLILIL L 2 _600T60I6Y |eTLIQLIMTLD&ID 1
6TEURUETE] 9955l 2 eorelaifseT? 2 UL H& 6T P 9
UsLUUBGSSLILIL L o2 _600T6Y GTeOT LI UM&G &L ) .
QFWIWLILLL 2 6ure|&6T, Caegafle REL&EED SiFe 7 0 DHD 3
o ILeTeT 2emmIG&TUIGH6T WMHMID USLULGSSILL L6 [HLLTEULTS 4
sleugr Fpomeory @&l BoLEGL G, rrcungifoame 5

GUMeTM &b QuWmens HeotemnlduleSlpba  Wwmplwl
2 _6UOTEY&HEM6TEH (GHMI&GLD. Qaflwngl 6
(BTLIMEGS Golliumer Liflegsamerll L@&SSe 0]
[2_ S MT600TRI&H 66T L|&SHSH6WD |

27d. s s T 60 1
s & &0 2
Gl 6 6TeY o I N o UI6ferm GoenL [HsEFflwmer ojeTey 3
2 L Q&TeTRFTH6T 6TedTm) [Bl6m 60185\ NI1T & 6iT? & Gemmey 4
e 1058 Geome| 5
Qs flung 6
@& Lpe LI&6L
27e. e WwasHwin 1
gesT (&S WD 2
2 MIG6T 2 ecoralley 2 LienLis GemmLUiLgl FHSHOMSH 3
6TEU R EITEY (PS&EHWILD 6T6OT M WEHR WL 6Lem6V
5] 60)60T 8 B\ N)17 & 61T 2 Qs flwms 4
271, oQplh 1
@e6vemen 2
o msGeT 2eoelley s &5 2 UL Qsflwurg 3
LM MID o _LiLjeiTer &Pl
2 LOBVECHENH alememelld @D 6TeoTml
1B160)60T8 &\ NI 1T &5 61T T2

28. | B0 QaMO&SELILL D ETETeUMMIET 615G 2 MBISGaTE 2 U] LUWTUTLMLE &HmeHeHS
QBTLIFAWNS QEFWHNTSHET :
(@ReIQaImeaTNIL G LH 6| Q&FuIwe|n)

28a. Q1

USLUUQSSLILLL 2 600T6Y Ll

LwerTUmlemL & &L (B LB S SIS Qevemev 2

98




28b. . . . : w1
2 6ooT6) QUIMIBET GLogvieTem &merfleoTGLO6y =

2 UL oMb GFMIQUILD SeTenaiLl @evemey 2

urgLiug

28c. GBS 2 UL /CHFMQUILD 2 6TerT YA I
WTHMILT QUITHE6T 6UITHIEH6US

@evemen 2

28d. EL
FODHGID QUTWE 2 Lifleveural Lnmm

IDFMTVMHSHEMETL LIw6TLI(h&SI6lS) @e6vemen 2

28e. oplh 1

e® of uhe ealCw swniflss

. . @) 6L6EMm6L 2
2 _eoTemed 2_evorevor MGl SellJLILIS!

28f. GMILIUMS 2 6ooTel] LIW6T LML 60L& QD 1 SHD  6TEOTMITEY,
SLOUUGSS MM &M WbI&eeTd . LOMMEMUEHGEF CF6L6VELD
Q&FWeusl @e6vemen 2

Hmenel (SUWeQFWZE GSMILLLa|D) I R T TN R T B

29. | 9108 auBlD Comatallser BRIGET 2 m&seT i IQ6) Q&S5 2 6ore] SWTHES 6hHS alens
TEOTQ6OOTU]  QjeVevdl Q&smulenUll Uwetu®GSsefTHer  wmmin  ofLgmE QeueflGu
®_60oTeY Sem6TLl LMWL SIDMEGLD.

99




29a.

FLOUWI G 6V 600T600T LI

D _60oT6) sWmifles 6TH S NS s o .
TG SIEeS QSMWLLY o hger | HOTHSQsSTWRUL
il 1960 LWeTU@RSSLILOSHMmESI? 161 600T 1 670T W
NIV
. .~ . . . QBUGFWMNS
(60T DL (LD GHT6] Q&FUIWeWD ) QeusiTaewTll 4
LMHmenel s
GMILILTS e6iTmILD
@)6VEm6Y
ergleyn 7
LweTU(H S SleuH 6V ) ) ) ) )
ey LDMMEN6U ETETMTEL Gl&F6V6V6)YLD
8
Qs flunal
LDﬂ)meG)J L | | | | | | |
2%9. | &OMOTe: @M QMISEHME 615560607
Gauemer @ e 1960 SWMHlEsLILLTS
2_6UuTEm6l 2 _6uoTen0)l 617 & 61T? 2_eooreNl e
GTEOTEINGLIMS &MV, LOMe6Y LDMHMILD
! 8l LTSy

@ U6 2 _6oTemels &5 &R CMmeT.

30. GO DU 2 66yl LIWeTLIm(H:

@Qbs GComeaTallseT &HLbBEH 30 BILSKEl o B&ET Qumss GOHULUSHHS
LWeTU@®SSLILL L Sjemenelll LMMIWLSTEGLD.

30a. &HLHS 30 BALH6TlL 2 MmsaT QLMSES GOLUSHMEG eelalene] 2 L]
LweTU B &5 6ol TS 62 F\CeuIT

100




30b. &HLHS 30 BILSGETlL 2 MmGeT QLTSS GOULUSHMEG 6reUelsne| FiHHT
LweTUB &5 6ol T&H6iT? &G

30c. &HLBS 30 BILEHEHHSGSG 22mHeT GSOHOLUSHHEG 6elalera LILPMHIG6T
L6t LI L gI? B S GeuIT

30d. &LbHS 30 BILEHEHEHG 2MmHeT GOLUSHMESG e66UeueTe] STUlsHM &6
LIWedT LI L &I? S CeuIT

30e. HLHS 30 BTLEHEHHEG 2 HIH6T GOHLLUSHMEG 6T600Tem600T /Q&TRLIL] 6T6UAIETEY

LweTU(h &H eof T8 6T? QO L& 6T
UweTU®SSLILIHILD 6T600T60) 600T /@& ML
6)_'6'6)83 ----------------------------------------------------------

5.
3. 2.6V Qewohum@®
31a. BiIG6T GeMBHSS 10 BILILIDMaUS BLLILG 060G anFsReT @l (helisHerm?

e 9D @6VE6V
e 9D ETETMITEL QUMTISH M & 618 H6M 60T [HIT6T
e DBTEHSHG THH6M60T BILAIL LD

31b. HRIGET Caum gCHsID HeoraFifl 2 L MAFWHLMTH QFWUSHNFTH6TT?

101



Annexure 7: IRB approval letter

INSTITUTIONAL REVIEW BOARD (IRB)
CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA

Ethics Committee Registration No: ECR/326/INST/TN/2013 issued under Rule 122D of the Drugs & Cosmetics Rules 1945, Govt. of India

Dr. Qeorge Thoxpas, MBBS.,D. Ortho,, Ph.D,, Dr. Anna Benjamin Pulimeed, MB.B.S., MD., Ph.D.,
Chairperson, Ethics Committee Chairperson, Research Committee & Principal
‘Dr. L. Jeyaseelan, M.Sc., Ph.D., FSMS, FRSS., Dr. Biju George, MB.B.S., MD., DM,

Secretary, Research Committee Deputy Chairperson,

Secretary, Ethics Committee, IRB

Prof. Keith Gomez, B.Sc., MA (S.W), M.Phil,, Additional Vice-Principal (Research)
Deputy Chairperson, Ethics Committee

Ref: IRB — A7 - 23.08.2017 September 04, 2017

Dr. Madhu Mohan,

Department of Community Medicine,
Christian Medical College,

Vellore 632 002

Ref: 1.IRB: 9933 dated: 17.02.2016

Dear Dr. Madhu Mohan,

The Institutional Review Board (Silver, Research and Ethics Committee) of the Christian
Medical College, Vellore, reviewed and discussed the following amendment for the study titled
“Effectiveness of a community based dietary awareness program in a rural block of Vellore” on
August 23" 2017.

(1) Instead of four villages {two intervention and two controls) as mentioned before we will be,
taking two villages (one intervention, one control) due to insufficient volunteers. However, the
sample size will remain the same

The following Institutional Review Board (Silver, Research & Ethics Committee) members were
present at the meeting held on August 2392017 at 9.45 am in.the BRTC Conference Room,
Christian Medical College, Bagayam, Vellore 632002.

Name Qualification Designation Affiliation
Dr. George Thomas MBBS, D Ortho, Orthopaedic Surgeon, St. Isabella | External,
PhD Hospital, Chennai, Chairperson, Clinician
Ethics Committee, IRB, Chennai ]
Dr. L. Jeyaseelan MSc, PhD, FSMS, FRSS | Professor, Biostatistics, Secretary Internal,
(Research Committee), IRB, CMC, | Statistician
Vellore
Rev. Dr. T. Arul Dhas | MSc, BD, DPC, Chaplaincy Department, Internal,
PhD(Edin) CMC, Vellore Social Scientist
Dr. Anuradha Bose MBBS, DCH, Professor, Community Medicine, Internal,
MD,MRCP, FRCPCH CMC, Vellore Clinician
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OFFICE OF RESEARCH
INSTITUTIONAL REVIEW BOARD (IRB)
CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA

Ethics Committee Registration No: ECR/326/INST/TN/2013 issued under Rule 122D of the Drugs & Cosmetics Rules 1945, Govt. of India

Dr. George Thomas, M.B.B.S., D. Ortho., Ph.D.,
Chairperson, Ethics Committee

'Dr. L. Jeyaseelan, M.Sc., Ph.D., FSMS, FRSS.,
Secretary, Research Committee

Prof. Keith Gomez, B.Sc., MA (S.W), M Phil,,
Deputy Chairperson, Ethics Committee

Dr. Anna Benjamin Pulimood, M.B.B.S., MD., Ph.D.,
Chairperson, Research Committee & Principal

Dr. Biju George, MBB.S., MD., DM,,
Deputy Chairperson,

Secretary, Ethics Committee, IRB
Additional Vice-Principal (Research)

M. Phil (Psychiatry
Social Work)

Chennai, Deputy Chairperson,
Ethics Committee, IRB

Dr. Jayaprakash Muliyil | BSc, MBBS, MD, Retired Professor, Vellore External,
| MPH, Dr PH (Epid), Scientist
DMHC &Epidemiologi
st

Dr. Biju George MBBS, MD, DM Professor, Haematology, Internal,
Additional Vice Principal Clinician
(Research), Deputy Chairperson
(Research Committee), Member
Secretary (Ethics Committee), IRB,
CMC, Vellore.

Dr. Prasanna Samuel MSc, PhD Lecturer, Biostatistics, Internal,
CMC, Vellore Statistician

Prof. Keith Gomez BSc, MA (S.W), Student counselor, Loyola College, | External,

Lay Person &

Social Scientist |

Dr. P. Zachariah ‘MBBS, PhD | Retired Professor, Vellore External,
: A Clinician
Dr. D. J. Christopher BSc, MBBS, DTCD | Professor, Pulmonary Medicine, Internal,
DNB, FRCP(Glasg), CMC, Vellore Clinician
FCCP(USA)
Mr. C. Sampath BSc, BL Advocate, Vellore External,
; ) Legal Expert
Mr. Samuel Abraham MA, PGDBA, Sr. Legal Officer, CMC, Vellore Internal,
PGDPM, M. Phil, BL. . Legal Expert
Dr. Vinitha Ravindran PhD (Nursing)’ Professor & Addl. Deputy Dean, Internal,
College of Nursing, CMC, Vellore | Nurse
Dr. Suresh BE, MS, PhD Professor of Bio-Engineering, Internal,
Devasahayam CMC, Vellore Basic
Medical
Scientist
Dr. Sathya Subramani MD, PhD Professor, Physiology, CMC, Internal,
Vellore Clinician
Mrs. Pattabiraman BSc, DSSA Social Worker, Vellore External,
Lay Person
IRB: 9933 dated: 17.02.2016 2 of 3

Ethics Committee Silver, Office of Research, I Floor, Carman Block, Christian Medical College, Vellore, Tamil Nadu 632 002

Tel: 0416 — 2284294, 2284202

Fax: 0416 — 2262788

E-mail: research@cmcvellore.ac.in

03



OFFICE OF RESEARCH
INSTITUTIONAL REVIEW BOARD (IRB)
CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA

Ethics Committee Registration No: ECR/326/INST/TN/2013 issued under Rule 122D of the Drugs & Cosmetics Rules 1945, Govt. of India

Dr. George Thomas, M.B.B.S., D. Ortho., Ph.D., Dr. Anna Benjamin Pulimoed, M.B.B.S., MD,, Ph.D,,
Chairperson, Ethics Committee Chairperson, Research Committee & Principal
Dr. L. Jeyaseelan, M.Sc., Ph.D., FSMS, FRSS., Dr. Biju George, MB.B.S, MD., DM.,
Secretary, Research Committee Deputy Chairperson,
Secretary, Ethics Committee, IRB
Prof. Keith Gomez, B.Sc., MA (S.W), M.Phil, Additional Vice-Principal (Research)
Deputy Chairperson, Ethics Committee
Dr. AbhayGahukamble | MS, D Ortho, Associate Professor, Paediatric Internal,
' | DNB(Ortho ) Orthopaedics, CMC, Vellore Clinician
Dr. Ashish Goel MBBS, MD, DM Professor, Hepatology, CMC, Internal,
Vellore Clinician
Mrs. Ruma Nayak M Sc (Nursing) Professor, Head of Paediatric Internal,
Nursing & Deputy Nursing Nurse
Superintendent, College of
Nursing, CMC, Vellore N

We approve the above amendment as presented.

Yours sincerely,

T SECRETARY

[ apoder,

Institutional Review Board
Dr. L Jeyaseelan ; {Research Committee)
Secretary (Research Committee) Christian Medical College,
Institutional Review Board. Vellore - 632 002, Tamil Nadu, india,
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Annexure 8: IRB amendment approval

INSTITUTIONAL REVIEW BOARD (IRB)
CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA

Ethics Committee Registration No: ECR/326/INST/TN/2013 issued under Rule 122D of the Drugs & Cosmetics Rules 1945, Govt. of India

Dr. George Thomas, D Ortho Ph.D. Dr. Alfred Job Daniel, D Ortho MS Ortho DNB Ortho.
Chairperson, Ethics Committee : Chairperson, Research Committee & Principal
Dr. B. Antonisamy, M.Sc., Ph.D., FSMS, FRSS. gr. Bijuc(h;eprge, MBBS., MD., DM
Secretary, Research Committee eputy Chairperson, )

R Secretary, Ethics Committee, IRB
Prof. Keith Gomez, B.Sc., MA (S.W), M.Phil. Additional Vice-Principal (Research)

Deputy Chairperson, Ethics Committee
September 19, 2016

Dr. Madhu Mohan. S,

P G Registrar, .
Department of Community Medicine,
Christian Medical College,

Vellore 632 004.

Sub:  Fluid Research Funding: New Proposal
Effectiveness of a community based dietary awareness program in a rural block of
Vellore .
Dr. Madhu Mohan. S (Employment Number: 33307), , PG Registrar, MD Community
Medicine, Dr. Anu Mary Oommen , Associate Professor, Community Health, Dr. Kuryan
George (Emp. No. 08947), Community Health, Dr. Jasmine Helen (Emp.No 20080),
Community Health, Dr Shalini, Community Health. i

Ref:  IRB Min No: 9933 [INTERVEN] dated 17.02.2016
Dear Dr. Madhu Mohan. S,

I enclose the following documents:-

1. Institutional Review Board approval 2. Agreement

Could you please sign the agreement and send it to Dr. Biju George, Addl. Vice Principal
(Research), so that the grant money can be released. .

With best wishes,

Dr. Bijtyj George Dr. BIJU GEORGE -

Secretar ics Committee) MBBS., MD., mii.\.ﬂTTEE)

T, . CRETARY - (ETHIC
Institutional Review Board ~ SE Tnstitutional Review

Christian Medical College, Ve}l
Ce: Dr. Anu Mary Oommen, Department of Community Medicine, CMC, Vellore.

ard,
ore - 632 002.
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OFFICE OF RESEARCH
INSTITUTIONAL REVIEW BOARD (IRB)
CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA

Ethics Committee Registration No: ECR/326/INST/TN/2013 issued under Rule 122D of the Drugs & Cosmetics Rules 1945, Govt. of India

Dr. Alfred Job Daniel, D Ortho MS Ortho DNB Ortho.

A Thomas, D Ortho Ph.D. > DNE
ol iy ; Chairperson, Research Committee & Principal

Chairperson, Ethics Committee

Dr. Biju George, MBBS., MD., DM
Deputy Chairperson,

Secretary, Ethics Committee, IRB
Additional Vice-Principal (Research)

Dr. B. Antonisamy, M.Sc., Ph.D., FSMS, FRSS.
Secretary, Research Committee

Prof. Keith Gomez, B.Sc., MA (S.W), M.Phil.
Deputy Chairperson, Ethics Committee

Dr. Vinod Joseph MBBS, MD, MPH Professor, Community Internal,
Abraham Medicine, CMC, Vellore Clinician
Dr. Molly Jacob MBBS, MD, . Professor, Biochemistry, Internal,
PhD CMC, Vellore Clinician
Mr. C. Sampath BSc, BL Advocate, Vellore External,
Legal Expert
Mrs. Pattabiraman BSc, DSSA Social Worker, Vellore External,
Lay person
Mrs. Ruma Nayak M Sc (Nursing) Professor, Head of Paediatric Internal,
: : Nursing & Deputy Nursing Nurse
Superintendent, College of
Nursing, CMC, Vellore
Dr. VinithaRavindran | PhD (Nursing) Professor & Addl. Deputy Dean, | Internal, Nurse
College of Nursing, CMC,
Dr. Shirley David MSc, PhD Professor, Head ofFundamentals Internal, Nurse
Nursing Department, College of
Nursing, CMC, Vellore J

We approve the project to be conducted as presented.

The Institutional Ethics Committee expects to be informed about the progress of the
project, any adverse events occurring in the course of the project, any amendments in
the protocol and the patient information / informed consent. On completion of the
study you are expected to submit a copy of the final report. Respective forms can be
downloaded from the following link:

http://172.16.11.136/Research/IRB_Polices.html in the CMC Intranet and in the CMC
website link address: http://www.cmch-vellore.edu/static/research/Index.html.

Kindly provide the total number of patients enrolled in your study and the total number of
withdrawals for the study entitled: “Effectiveness of a community based dietary awareness
program in a rural block of Vellore” on a monthly basis. Please send copies of this to the
Research Office(research@cmcvellore.ac.in)
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